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SYLLABUS

The purpose of this study was to determine present and future needs

of the Sugar Creek Basin, North Carolina and South Carolina, for flood

control and allied water resource needs. Inherent in the investigations

was the development of the most suitable plan for addressing these issues.

Sugar Creek Basin covers approximately 270 square miles and includes

the City of Charlotte, North Carolina, other portions of Mecklenburg County,

North Carolina, and portions of Lancaster and York Counties, South Carolina,

where it drains into the Catawba River about seven miles southeast of

Fort Mill.

The dendritic nature of the basin's drainage pattern and the scattered

nature of flood damage areas prevented the formulation of a single compre-

hensive water resource project to alleviate the area's water-related

problems. In view of this, efforts were made to isolate damage areas and

to tailor flood control alternatives to reduce damages in each individual

area. After careful formulation and evaluation of potential solutions,

a combination of structural and nonstructural plans were selected to

alleviate flood damages experienced on seven of the basin's streams and

tributaries. These plans include the removal of 193 residential

structures from the various flood plains and construction of a total of

approximately 7.3 miles of channel modifications. Additional structures

would be removed as a mitigation measure in connection with channel

modifications on Briar Creek. Inclusion of these structures increases

the total number of structures proposed for nonstructural modification

to 199.

Lands acquired during the implementation of the proposed plans would

be purchased by the local project sponsors and would be subject to future

regulation and development in a flood plain compatible manner. Portions

-. *-... * . -- - .,- .



of this land would be landscaped for recreational and conservation purposes

and are recommended for dedication to these uses or uses compatible with

the conservation of natural resources. The proposed discharge sites for

dredged or fill material have been specified through the application of

Section 404(b)(1) guidelines, for submittal to Congress under the provisions

of Section 404(r), PL 92-500, as amended.

Total first cost for implementing all selected plans is estimated

to be $25,958,200 (1982$ value). Average annual cost of $2,222,700 when

compared to annual benefits of $3,259,400 yields a benefit-to-cost ratio of

1.51 to 1. An additional first cost of approximately $995,000 would also

be required to relocate affected families to non-flood plain sites. These

costs are considered as financial costs to be shared by non-Federal interests,

but are not included in the economic cost analysis.
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SUGAR CREEK BASIN
NORTH CAROLINA AND SOUTH CAROLINA

FEASIBILITY. REPORT
FOR

WATER RESOURCES DEVELOPMENT

* Introduction

The purpose of this study, the results of which are presented in this

* feasibility report, is to determine present and future needs of the Sugar

Creek Basin, North and South Carolina, for flood control, recreation,

water quality and fish and wildlife conservation purposes. Inherent

in the investigation is the development of the most suitable plan for

* alleviating these problems. The organization and format of this report

is in compliance with established planning regulations and consists of

* a main report designed to fully support the essential analyses and con-

clusions of the study, to support the recommendations, and to enable

reviewers to understand the rationale for the conclusions and recommen-

dations. Detailed analyses relevant to the conclusions derived from

* the economic, environmental, social and engineering studies are contained

in supportive appendixes which supplement the main report.

* STUDY AUTHORITY

The study and report are in compliance with the following resolution

* adopted 4 November 1971 by the Committee on Public Works of the United

States Senate which reads:



"RESOLVED BY THE COMMITTEE ON PUBLIC WORKS OF THE UNITED STATES SE.HATE,

that the Board of Enqineers for Rivers and Harbors, created under the

Provisions of Section 3 of the Rivers and Harbors Act approved June 13,

1902, be, and is hereby, requested to review the report of the Chief of

Engineers on the Santee River System, North Carolina and South Carolina,

Published as Senate Document Number 189, Seventy-eighth Congress, and

other Pertinent reports with a view to determining whether any modi-

fications of the recommendations contained therein are advisable at this

time, with particular reference to providing improvements in the Sugar

Creek Basin, North Carolina and South Carolina, in the interest of flood

control and , I lied purposes.

SCOPE OF THE STUDY

The authorizing resolution directed that the study encompass the

entire Sugar Creek Basin (See General Map, page 3). This area in-

cludes the major portion of the metropolitan area of Charlotte, North

Carolina, and the town of Pineville, North Carolina. This report

discusses in detail the present and proiected water related nroblems

and needs of the Sugar Creek Basin, considers alternatives for appropriate

solutions, and presents a plan of improvement determined to he the most

practicable, acceptable, and feasible. The study included detailed field

investigations, hydrologic investigations, economic and environmental

studies, and extensive coordination with Federal, State and local

governmental units, as well as conservation and environmental qroups,

and other interested individuals. These studies were made in the

depth and detail deemed sufficient to permit the comparison of alter-

native plans, the selection of the most suitable plan and the establishment
0 of plan feasibility. Plans developed and studied were generally directed

to meeting urban flood control needs. Other water and related land

resource needs were also addressed in concurrent studies, as discussed

in this report, or were determined to be otside the scope of current

tudies.
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STUDY PARTICIPANTS AND COORDINATION

Charleston District was assigned the responsibility for the con-

duct and coordination of this study, consolidation of information from

other agencies and local interest, formulation of a plan and preparation

of this report. A multi-disciplinary team was used to accomplish these

tasks. The team was composed of a project engineer, biologist, hydrologist,

economist, cost estimator, and a foundations and material specialist.

Additional assistance was provided by real estate appraisers, surveyors,

and others as specific data and analyses were required.

Coordination was maintained with Federal, State and local officials,

as well as the general public, throughout the study. The U. S. Fish and

Wildlife report, which is required by law, is included in Appendix 5.

A vigorous public involvement program was developed to inform interested

parties of the progress of the study and to request comments and inputs

for consideration.

A working level task force, consisting of state and local officials,

was formed to assist in the evaluation of formulated plans, and the selec-

tion of the recommended plan. The task force included city, county and

state representatives, including representatives of the Planning Board,

Drainage Commission and Parks and Playgrounds Commission. Representatives

of the Soil Conservation Service and the U. S. Geological Survey were also

in attendance.

Three public meetirgs and a number of small workshops and meetings

_ were utilized to develop communication with Federal, state and local

* representatives and other interested individuals and groups. An initial

televised public meeting was held on 13 April 1972 to inform all concerned

of the study initiation and to allnw them opportunity to express their

v views. On 1, and 19 April 1979, Plan Formulation Conferences were held

* at which time all potential water resource alternatives were presented

e4
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and discussed prior to the selection of plans for recommendation. A final

public meeting was held on ?4 November 1981. During this meeting, selected

plans and their impacts ere discussed. Transcripts of these meetings are

available from the Charleston District office upon request.

PRIOR STUDIES

A nu-'ber of reports ha,,e been prepared which cover segments within

the basin or ii which Sugar Creek Basin is a segment. These reports by

the Corps and bY othKus are briefly described below.

The report on the Santee River of North Carolina and South Carolina

was published as House Document No. 96, Seventy-third Congress, First

• . Session, 1933. It was recommended in this report that no Federal im-

S-provement of the strear s be undertake, at that time except as authorized

.- by existing projects.

A report on the Santee River, North Carolina and South Carolina, was

published as Senate Document No. 189, Seventy-eighth Congress, Second

Session, 1944. This report recommended building hydroelectric projects

at five sites, a r,_gulating dam at Columbia, South Carolina, and the

Santee Reservoir.

In 1965, a Detailed Project Report on Sugar and Briar Creeks,

North Carolina, was prepared under authority of Section 205 of the

1948 Flood Control Act, as a,.iended. The report proposed channel im-

provement on Littlb Sugar and Briar Creeks.

In 1968, Flood Plain Inforr-ation Reports, Vclumes I and II, were

prepared which included Irwin, NcAlpine, and icMullen Creeks of the

Sugar Creek Basin.

. - .* .
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In 1970, a flood inurance study for Little Sugar and Briar Creeks

was prepared.

On 7 June 1973, an unfavorable report was submitted on the Santee

River System, North Carolina and South Carolina. The report concluded

that further water escjr,:e improvements were not warranted for Federal

participationi at ti. time.

In Jul/ 191', t .u iniversity of North Carolina at Charlotte, Charlotte,

North aol i, 't bf hod a report entitled, Measurement of Potential Flood

D3 To Flood Prone Structures Within the City of Charlotte. The report

recommended i;plemrntat:ien of legislative nonstructural flood plain and

regulatory measures.

The draft version of this feasibility report was prepared in

September 19'81 and circulated for review and comment. All pertinent

comments received have been incorporated into this revised version

for final review and authorization.

EXISTING PROJECTS

As discussed in the preceeding section a Detailed Project Report on

Sugar and Briar Creeks, North Carolina, was prepared under authority of

Section 205 of the 1948 Flood Control Act, as amended. This study resulted

in the construction of approximately 0.76 miles of channel enlargements

in the interest of flood damage reduction.

The completed project located downstream from the confluence of

Little Sugar and Briar 'reeks was designed with bottom widths varying

from 50 feet in the lower reaches to 40 feet in the upper reaches. The

average depth of cut as measured from low bank was approximately 15 feet

with ride slopes ranging f-o- IV:1.5H to IV:2H. Construction was com-

pleted in M ay 1972. Maintenane of this project is a local responsibil ity.

0l
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THE PEPORT AND STUDY PROCESS

The orgdization and content of this report are in general com-

pliance with instructions contained in Engineering Regulation (ER) 1105-2-60,

other related guiance. In summary, the report consists of a main report

designed to fully suorpo<t the analyses and conclusions of the study; to

support the r-:coendations; and to enable reviewers to understand the

ratiorale flr i c(n ,,_iarv and recommendations. Detailed analyses

relevant t. *t, . 1:onS erieud in the main report are contained in

supper-,i, v ape' r, - ,;.icn suipplernent the main report.

Ft-sibiii otoi v,.ere conducted consistent with the planning

requiremento of the .:at- 5-sorce Council. An interdisciplinary planning

tea , il]w uiz addr-b,s four functional planning tasks of problem

identificatio., f taio ~' )' alterratives, impact assessment, and evalua-

tion.

In generil, 1)1(l orninr process consisted of the refinement of a

large number - i 'nvives down to a fP detailed plans and eventually

to a recormene ccl , I n. D)uring the planning process, the number of

plans decrea-d . level of detail at which they are exar-ined increased.

The three Li n: ni s1,ges were:

Stage 1_-, ietion of Strate ies. Efforts during Stage I

centered on the idintificat ion of problems and needs in the

stu dy art-a, ssabisent of broad- planninq objectives, defi-

nition of publi- concerns, and formulation of a management

-rogra; " , , of t t 'tudy;

So
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Stage 2, Formulation of Alternatives. The planners and

engineers performed the bulk of their work in Stage 2.

Included in this stage were the detailed investigations

of such factors as hydrology, hydraulics, costs, structural

designs, and institutional analyses. Detailed environmental

assessments and socio-economic studies were also accomplished.

Stage 2 work eliminated non-viable plans, and formulated

a limited number, of alternatives which were carried forward

in Stage 3;

Stage 3, Refinement of Plans. Stage 3 included the necessary

refinement of plans and designs based on economic, engineering,

environmental, and social concerns identified during the review

at the conclusion of Stage 2. Emphasis was placed on a more

thorough evaluation of these plans and the necessary arrange-

ments for implementation.

NfATIONAL OBJECTIVES

Federal Water resource planning guidelines require that Federal and

Federally-assisted water and related land resource planning be directed

to address National Economic Development (NED) and Environmental Quality

(EQ) as national objectives. NED is to be achieved by increasing the

value of the nation's output of goods and services and improving national

economic efficiency. The selection of a NED plan is achieved by maximizing

net economic returns. The ND plan accomplishes the stated study objectives

in a more economical manner than any other means of accomplishing these

objectives. In order to be considered economically viable, a NED plan

must have a benefit-to-cost ratio of at least 1.0 to 1. The benefit-to-

cost ratio is a comparison of eypected benefits to projected NED costs.

2.
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EK nv'' ~ -. >j K by the maniagement, conservation,

Prs. 'd lev o : :~~ain r improvement of the qual ity of

certa if .t ~r -I r--sources anJl ecological systems.

H ~J 0 .~iLov,-, !,he i!nq)dcts of proposed actions on the

p t2q ia F~eo j[ r)jv (~) and Other Social Effects (OSE)
* . were cv ~!!Wed- I>istosote RED account are established by

"lieasu Un t M9 j. i- a r eg io n 's i n cor.e, er-p yTmen t

pu 11t ion -eiv roniqent, and sncial Jevelopmnent. Con-

tribIt iorl'. to I , SL zontare determined by establi4Shing a proposal's

eflec.s areal ncom , s<urity -of life, health and safety, education,

cultura9 3:i ccc: 1  ooortuni ties, and other factors.

LNVIRQN-''ErJAL- . rETT,1JC-: AND 'IATURAL PESOURCES

The SJugar I Ee asin lies within the Central Piedmont Belt of
the Piedmot Ph/io-jai Prvice Relief is low and the topography

is characterized nylow, rounded hills and valleys. The drainage

pattern is dendrif] witn only minor structural control. The major

tributarieFs to Sunadr Creek are Little Sugar, Steele, Irwin, Briar,

McMul1len, Four xTaquart, Coffev and 'IcAlpine Creeks. Sugar Creek

Basin covers -,7( e>.,are mil-, and includes the City of Charlotte, North

Carolina, other-t portion. of Iecklenburg County, North Carolina, and

portions of Lancaster and York, Counties in South Carolina, where it

drains into t n - %a 'ba1iver about seven miles southeast of Fort



Mecklenburg County receives an average of about 43 inches of

rainfall per year. Generally, rainfall by months is well distributed

throughout the year, and the driest weather occurs in the fall. Win-

ter temperatures are changeable, alternating between mild and cool

spells. Extreme cold is rare, and the annual freeze-free period is

slightly over 230 days. Summers are long, with temperatures fre-

quently reaching the low nineties.

[and w.ithin tht- Sugar Creek Basin is generally urban land con-

sisting of soils with moderate to slowly permeable surface and sub-

surface layers, which have been dominantly altered and mixed in

varying degrees and depths by urban and industrial development.

Most of the soils in the basin are of low natural fertility, although

the use of fertilizer increases yields and the amount of crop residue.

The water quality ot the streams in the basin can best be de-

scribed as substandard with isolated areas of fair to average. The most

recent and complete data concerning water quality were provided by the

Water Quality Planning Unit of the North Carolina Department of Natural

Resources and Community Development. The large number of monitoring

sites in the state and local networks, and the great number of obser-

vations made over a long period of time, provide adequate information

on the water quality parameters most commonly measured. Water quality

is generally poor in the highly industrialized and urbanized areas

of the basin. At almost every site, fecal coliform organism counts

at some time have exceeded North Carolina standards. At many sites

there were numerous violations and/or excessively high counts. Dissolved

oxygen measurements also exceeded standards at most of the monitoring
sites, although the dissolved oxygen violations occurred less frequently
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than the hi h a c' ifOr: counts. 'everal violations of pH and

temperature ntarn d v,' e recorded.

The pocr aer lty has in general resulted in a low diversity

of aquatic s,)e: i - le.. f highly stressed environment. A survey

of selecte.d c rcSr', ry , ' aSt of %orth Carolina Wildlife Resources

Commission in 19-3 and ,tudies in 1976 by Cloutman and Olmstead, charac-

terized the fish, fish f.ood organisms, and vegetation found in the basin.

Most of thL s -c~c~,'-c bady ,olluted that most of the fishery has
been elimir~t a e. are usaallv ... .aTd, siltocly ardvgtinb n eIi ii ..t... .t-;- a tu-ja Y.ar , .. t or clay, and vegetation

is gen,- i I / 1a. i ee -J .f--ih are c tside one urban area and which

do not recuv.',-' ,- frol the more polluted reaches upstream have some

potential for spcrf fishinq. Four .,ile, Coffey and the lower reaches

of McAlpine 'ce's ould e developed into good habitats for fish, if

water qual tvwere improved and the streams were protected from urban

encroach,".' ,ver ' ri3r nd M. cMullen Creeks inside the Charlotte

city limits cuprort mc."!tions of the more tolerant fish such as

bluegill, r-'Trea< , ane .tfish. a more detailed description of

hiolojica[ n- r i ,%jine ini Appendix 5.

HUMAN PESOURCES

The City of .ahon te, "orth Carolina, is the major center of

* population which aofect, f, _lt .,lopment of the Sugar Creek Basin.

Surroundng citie,,c; injv, ,aller impact on the basin are

Gaston ia and X; , , - , and pock Hill, South Carolina.

Numerou doi- '.l- ." i it neneral area, but the impact

* ~ ~ : of t h. r
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Sugar Creek Basin forms a portion of the Santee River Basin

and drains the City of Charlotte and Mecklenburg County, North

Carolina, and portions of Lancaster and York Counties, South

Carolina. The major portion of the basin is located in Mecklenburg

County, including the major portion of the City of Charlotte. For

this reason, general economic and statistical data presented in

this section will be confined to available data for the City of

Charlotte, Mecklenburg County and the Charlotte Standard Metropolitan

Statistical Area (SMSA).

The City of Charlotte and Mecklenburq County have for the past

four decades realized a rapid increase in total population. The

county's population has increased from 151,826 in 1940 to 404,270

in 1930. The population of the City of Charlotte has increased from

100,899 in 1940 to approximately 314,447 in 1980. During the same

40-year period, population in North Carolina grew from 3.6 million

to 5.8 million persons. The following tabulation shows 1980 population

characteristics of the City of Charlotte compared with Mecklenburg

County, the Charlotte SMSA and the State of North Carolina.

1980 POPULATION OF CHARLOTTE, MECKLENBURG COUNTY

CHARLOTTE SMSA AND NORTH CAROLINA

City of Mecklenburg Charlotte State of
Characteristic Charlotte County SMSA North Carolina

Population 314,447! /  404,2701/ 637,218-L 5,843,665_t

Percent increase

1970-1980 +30.4 +14.0 +8.20 +15.0

I/ Charlotte-Mecklenburg Planning Commission

2/ Preliminary data, I. S. Dept of Commerce, Bu. of the Census

1
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licatj on emprovcdi civilian workers by occupational group are

available fror i the 1970 census of population. The largest group of

workers in the Cit,' of Charlotte was clerical workers with about

23,300 or >.0 percent of the total workforce so classified. Professional

and techrlical v,.'re the second largest groups representing 14.3 percent

of the total .'wkforce. Of the total 105,371 workers in the City of

Charlotte accounted for in the 1970 census, 45,547 (approximately 43%)

were female.

DEVELOPME.NT AND ECONOMY

The foliloring paragraphs discuss expected growth in the study area

in relation to projected economic development of the Charlotte-Gastonia

S.SA. Gaston County was added to the Charlotte SMSA following the 1970

census to forw the Charlotte-Gastonia SMSA which was used for the latest

OBERS project iotns. ,,hoe ippropriate, reference is made to smaller

economic units whichi are considered to be generally characteristic of

the study area inl ters of present and future economic activity.

The nrinoipl onoit cetner of the Sugar Creek Basin is the City

of Charlotte v'hic serves as the center of local government and as a

major comrerci al and ":t 1 i c.rnter of the southeast United States.

Intensive jrbanii/,jtJ or, of the area is exnected to continue based on

the optimui roar,, l atiurn of the city and its reputation as a leading

financial a' (J l ee,,t,'.

2A' sh, ,.. .'partilient cf Commerce publication, Projections -

Ec or~o~rHc__ti tiv.: i, ) :arolira, Series E Population, nublished in

April 1.,176, t- , p. i of the Charlotte-Gastonia StSA is Lxpected to

i ncre s,' fre, r.r , ," in ':i'da,,,.r In/,i to 94 4,5(0 hy th e year O7,? . This

raY-' cf JAst over ] p,2rcent. nor yar as co"-

p ered to j pred Ic. 1or:, ', :r,,th ral, of 1. ?C Oerc-nt ocr year for

4



the State uf huJrt Carol i nj. Population projections for Mecklenburg County,

the Charlotte-Gastonia S'Sk and the State of North Carolina are shown

in the followinq tabulation.

Population Trends

1970 190 1990 2000 2010 2020

- .. Meckl1enbur j 7ojn )oi,,7_(3 410,700 464,500 503,100 543,?00 571,500

Charlottt,-Gostcni3 Q" - 55,767 650,400 741,900 2-11,600 286,500 944,500

StItc u of % tr. - r lio ,, ,, ) 75 , 000 6,3P9,300 6,272,50 ) 7,-01,100 7,660,300

* The level of civilian eployment depends upon the number of civilians

in the labor force %ho are sUcceUsf" l in finding work. The following tab-

ulation shows projected cnnla /Pent trends.

Employment Trends

Charlotte-Gastonia SNSA

IC7 1,) 1990 2000 ?010 2020

" i dyear ',JpL' l or '7r,7/ 65 ,1) 0 741,90 2 11,600 22 6,500 944,500
rl p 1l oy' n t /r)u I,3 t i an

ratio .4 ,47 .47 .40 .4 .46
r!,t. ,I e,-ploy ert' TO46, 7 7 30',6 32,700 389,600 4?5,00 434,000

' Jut. re r t. r,:. ' . rlof f e--astoni a SMISA are considered

* LActiv : of t hi- ?jr W'' f I . I following tabulation shows pro-

* ct {  n " f'" . -! t ! , te-Pustoni a SMISA and for .J-rth

n +'1. ;r, i~ o r'- , )l lo,,'inq tabulation is based or

Iri '
"



Income Trends

1970 1990 1990 2000 2010 2020

'Ch.rlotte-Gastonia SMSA

Per Cp,1 i

(1967 .3,369 4,732 $6,104 $, 059 $10,475 ,

PerQt

R-Iat . *.7 .99 .99 .99 .98 .9?

rt h Carolina

Per C~m l j 
i l '''

(19,7 ,' 6 Sa,02 $5,305 $7,131 $ 9,489 $11,876

Per (.:iti a c

(US- 1 .9? .31 .86 .87 .87 .90

An in li,:3ticor Df "i,, projected future growth, employment and per capita

income for th Thr utte-&astonia S,1SA and the State of North Carolina is

shown gjraphica )!igre 2.

TRANSPORTATION

Numerous Fo-ral and state highways serve the Sugar Creek Basin.

rin(l 77 intersect within the basin limits. Pail

-passenger sovie i 0;]Qdd in harlotte by the Southern Railway.

Other rail lint rvi'fj the bas iti are the Seaboard Coast Line and the

Norfolk P i ()ire r r, 3 trains pass through Charlotte weekly

oU9li :, ,I I 1 r) i is I ocatdd in th t wes tern po0t) on

the bas,in i,. i', -v , Wv conner a airi _is. A cusVt,% _.t t ion

*I -. at the, airporr c- , ( tv dJ i;urt of entr/ and export

- - . - . , , .-



Charlotte is also a major trucking center with over 60 trucking

firms using the city as a base of operations. One-third of the nation's

leading common cirriers in terms of revenue have terminals in Charlotte,

including four of the tod five.

* LOCAL GOVERNWENT FINANCE

The City of Charlotte has been recognized for its effectiveness

in money mariage ent. As a result, the leading bond rating services,

Moody and Standard and Poor's, both rank Charlotte and Mecklenburg

County bonds "AAA". These are the highest ratings obtainable. State

of North Carolina bonds are also rated "AAA", adding even more stability

to the Ci y of Tharlotte and ,ecklenburq County.

RECREATION

[ighty-,ev, oar-.s . py ore than 1,500 acres in the city.

Included sre bsetaU ,i softball fields, tennis courts, skatina

rinks and football fi-Id,.'2ny of the parks in and around the city

have p1,yground fcr chil ren. Occasionally live music and special

city-oriented event, are featured in the larger parks. Three swimming

pools, 15 corimunity centern, a iolf couirse, Park Center arena, and

*f Mern i St !i uv' ar, -fl 1 '-irittereO b., the city Parks and Recreation

Commission.

!',,'ck I uK irt ,t)y rdr.t K,'5, over 9(0 a(cres undrr devel opment

in three parks plus .,. , r di, 1 isoric preservations. A listing

of porks i r crcat ion.i ,'r K type, location and size is contained

in (,j.... n ,2 7.



0(

61a (pPOPULATION1

600 - ATE --- ~ ~ 0N MA _

980 1990 2000 2010 2020

800 ___

N00 0 ----- -1-------------

20

6,000 - ~ - - - ~ - -- - -------

- - -SUGAR CREEK B AS IN
NORTH CAROLINA B SOUTH CAROL INA

* - ~ -HUMAN RESOURCES PROJECTIONS

I Poo- q8q 99 HARLOTTE -GASTONIA SMS A

FlGJRE



Parks are often located in the flood plains of streams in the

Charlotte area due to the availability of flood prone lands and the

nature of many park facilities which are little harmed by periodic

flooding. Although the McAlpine Greenway is the only "greenway" in

Mecklenburg County, there are many parks in Mecklenburg which are

located in flood plains. Huntingtowne Farms Park is a 30-acre park

along 0.8 of a mile of Sugar Creek. It is linear, has a natural

appearance and has a few ballfields. Freedom Park is a 93-acre park

along Little Sugar Creek with much of it in a flood plain. A portion

of the park along the creek has a very natural appearance. The most

active parts of the park -- the major ballfields and tennis courts --

are in the flood plain. Revolution Park and Clanton Park form a linear

park including over two miles of Irwin Creek. Clanton Park, which is

* primarily in the flood plain, is almost totally undeveloped. Revolution

Park is primarily a golf course, but it also includes a swimming pool and

typical active sports areas on the fringe of the flood plain.

LAND USE

In Sugar Creek Basin, land use by man is the strongest factor

in determining the condition of natural resources. Sugar Creek and

most of its tributaries drain land used for industrial, commercial

and residential purposes. These uses have in common the emission

of pollutants to the atmosphere and the related problems of rapid

water runoff, low water retention, erosion, and discharge of effluents

![ into receiving waters.

As part of the basin investigation, land use analysis studies

were made to determine existing conditions and to predict future

use based on existing use, growth patterns indicated by new con-

struction, and projections made by the City of Charlotte and Mecklen-

burg County for the years 1995 and 2000. Additional information

on future zoning, recreational planning and transportation was obtained

from local officials. Further information concerning land use projections

is contained in Appendix 1 of this report.

6i 18
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PROBLEMS, iNEEDS AND OPPORTUNITIES

The following paragraphs discuss the water resource needs and

problems in the Sugar Creek Basin. Preliminary investigations in-

dicated that the najor problems and needs are confined to flooding,

water quality, recreation and the need to enhance and preserve the

existing open spaces and environment.

'.1Inicipol and industrial water supply is not a problem in the

Mecklenburg County area. An interview with the Director of the

Charlotte-Mecklenburg Utilities Department established the fact

that the present water supply provided by Lake Norman, located

outside of the Sugar Creek Basin watershed, is adequate to meet

the demand of the area for the foreseeable future. With this in-

formation, no further effort was exerted in the investigation of

water supply needs.

Irrigation is also not considered to be a problem or need due

to the urbanized nature of the basin. Sugar Creek is not navigable
- and due to the small size of the basin and to the lack of adequate

reservoir sites, hydropower was not considered feasible at this time.

Water quality problems are currently being addressed by other agencies

and although identified as a problem in this report, solutions were

not investigated.

Floodwaters cause considerable financial loss by damaging homes,

businesses, industries, utilities, transportation facilities, and to

a small degrr,., agricultural lands, equipment, and livestock. At

times seer f , ... tnis are kept from operating pronerly by flood water,

thus causinq h.alh and safety problems. Highways blocked by flood-

waters inCrAs th, hazard of accidents and obstruct emergency traffic.

Recreation par and facilities within the basin are occasionally

damaged b, f .d w.-ter. Fiqures 3 and 4 shows flnodinn which occurred

in May ,.7

19
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FLOOD DAMAGES

Flood damages within the Sugar Creek Basin consist of both

tangible and intangible damages. Tangible damages are those subject

to monetary evaluation and include: physical damages or losses to

property and improvements; emergency cost for flood damage prevention;

and business, financial and wage losses in and adjacent to flood areas.

Intangible damages are not susceptible to monetary evaluation and

include: danger to human life; added inconvenience and human dis-

comfort; injury and exposure during floods; creation of conditions

detrimental to health and security; interruption of traffic, utility

services and normal community activities; and the detrimental effects

of frequent flooding on the appearances and aesthetic quality of the

flood plain such as deposition of debris, etc.

In order to compute economic damages, detailed field surveys

were conducted to determine elevations of structures within the flood

plain of the various basin streams. Flood damage computations con-

sisted of the creation of a logical relationship between flood fre-

quencies, flood stages and flood damages. Economic index stations

were used in early stages of the study for high damage reaches. During

later stages, the streams were modeled where the real location of

individual properties were used in evaluating flood damages.

Limits of flooding for the following events were computed and

damages associated with each event were estimated:

Magnitude Probability Magnitude Probability
of Flood of Occurrence of Flood of Occurrence

1000 YR .0010 30 YR .0333
500 YR .0020 25 YR .0400
200 YR .0050 20 YR .0500
100 YR .0100 15 YR .0667
80 YR .0125 10 YR .1000

* 60 YR .0167 8 YR .1250
50 YR .0200 4 YR .2500
40 YR .0250 2 YR .5000

1 YR 1.0000

20
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- -The thu>>]2 Ir ~ ' A V lood isa flood of that nas a 0. 1 per-cent

c ha nceu 0' 1-ir u-- or exce,,eded in any given year. Likewise,

thle one-hk. I ' lood is a f lood or event that nasa

1 porce ha'i Lqualed or exceeded. An, of the listed

floods, Cu~~r - c fry ven year. It can be seen from, the

1 istcd ] aclit/ of occurrence that as the ma-7gn i tu CE-

of thle tm ie:2 its, probability of occurren--ce dc~ss

Ex Iua dan-ages for natural condi',1tims-,re o

puted 'DV f rCom-o discharges for selected frequej(nt -u ur and

for 13-i . L.i- rwm - el a t i onsh i p. Di scharnies we.tre then

conver ted i ia o j- i ng computed backwaters, to- form a stage-

disChar 1 e, rt- uth- Stage damage relationships v-ere then testabl5ished

*based or, the_ 7<0 ojt-cted 1 e-pth of flooding and the value of tht affected

structur as oll'3 , v available tax inforrrat io. 4verarje damlages

between 'mc :eJ fre-quencies were then) mlt-inIlied by the
incrmenta~ t a i / eer these frequencies- to obtain that Dart.

of the averda a-n .41r -j, d-acs co ntributed by storms f;,ll1ing witk1 in these

f requen- 1m i- ge anniual incrermtntal haanines *-.rc 4 ta led to

obtain -v, ri - r 1-3Images-

wn reF ~ s- jj(2 e uerit of f loodj damrages it' theSarCre

Basin is s1h on i >hl I 1;r -ich ill1ust rates the equiva lent a ve ra e

annua floc d-raes ( iaffluence) for the periodi of aalis
* beweentheyear '9 1340. The equivalent ave-r age anrue al -aages

* ~were derived 5 in yprocedures for 0he -ya :-r iue. at

7 5/P" ntorest - c. 1  ~ iq~o rs - S'ince the vsiluo ,)f -cye 1 dr,]

the situtu? 4, -,t ( i fj -1 -, .aq r 1 - 3 f, 3 y - we'

year S 1 j!j, L 4 w ' - 'ut-

der i ve: 1I%~ ncIc

Pert. I t oh j' i
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obtain the average for each year; applying the present worth factor

for each yearly est.imate of damages to convert all monetary values to

a common ba;ce year; and then applying the capital recovery factor to

obtain the estimated equivalent annual monetary damages. Detailed

information Jescribing damage computations procedures is contained in

Appendi, 4 to this report.

n ECREAT]! At D PRESERVATION

A d~t.ied analysis of recreation and preservation sites for

the cnt ire basin was not conducted as part of the study since it

became apparent it- the early stage of the study that implementable

approaccrit. to ,the area's water resource problems would be generally

limitei t- the Charlotte-Mecklenburg area. The Charlotte-Mecklenburg

Planning Commission has prepared an in-depth analysis of property

and needs for recreational purposes and since this data is much

more detailed and current than data from State Comprehensive Outdoor

Recreation Plan (SCORP), it was utilized for the reduced study area.

A description of existing parks is contained in Appendix 5. By

1995, it is estimated that there will be an unsatisfied need for well

over 5,000 acres of additional land for recreation and conservation.

As the population continues to grow, there will be fewer open or un-

developed areas in the Charlotte-Mecklenburg area. Private lands to

the south and east of Charlotte will continue to be put to residential,

commercial and industrial uses as the urban area expands. There will

be fewer areas __pable of supporting wildlife or offering passive out-

door enjoyirri.

I



r 1 K F - eu t~h2Jrgarea, both the city and the county

(9r prvidL Puli( i c~j rc (reat lanai service. Both have expressed

an intferest I n av (I,-a d.,elopm'ent to satisfy flood control and active

recreation rteed,. c-ity is also interested in opportunities to

improve f~ooJ plaiiv- iri exi ,ting parks and to develop greenways connecting

i's i n an- Yrr - o J io par-ks .

Planning Constraints

I 1Kac~pattern, of the Sugar Creek Basin and the
Cl. -~. u~ricionson various basin streams restrict

potori,1 al rj alte2rnatives and eliminate the potential of

n' o,~ e c>l rl J~a resourc e project to address the identifed

p r o L -3 l.jar flood control improvements on Briar Creek

would no ne. 1Y Inyl Vti cant beneficial effect on flood damages

* occurrirc to rtc;ro on djacent streams in the Sugar Creek watershed.

Hence, t2c j C1a 4o)r CJ age Urea had to be individually assessed and localized
*corrective m-easurecs forrmulated. This concept of providing a series of

local iztr flood ,)rotection projects could create problems with increased

f lood conriit ions downs*,re ai which must also be addressed and efforts

*made to rmit idat_(, any poter-:.ial increase in downstream f lood damages.

In addition, t!)e Urbanized nature of the watershed has resulted

in numerous stream, encroachments and constrictions. Constrictions

* generall; occur- at highway and railroad crossings which were inadequately

designed( or have inifcetflow capacity due to increased flood flows.

Thes rtsri) n!, 'i urmer-ous and would result in substantial increases

n cos j,. Hc r wor ,s if miodificat ion is required.
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Planning Objectives

P' 2 i~r at, te nationdl, state and local water and

rel ateJ lar r j' needs specific to a given study area

Ala' u-r Dlu -,hrce the ',Iational Economic Development (NED)

c"r tfl! El r it 1Y U()* Establishing these objectives in-

'l io aJ1 Jl p ublic and professional concerns expres'sed

CaLoi 1 r 1 Ij ed land resources in the area and translating

tK~~fo p- 'tn tO he study. This was accomplished in the

da1 C ta 'I rvqir Cr-ek itrvestigations. The major problems iden-

iJied if) JLJ LinjK ocern f'lood damage reduction, improved

;.-1 . r q '':a 1 !I , - O3neme-nt -of recreational opportunities . Since water

qual ity upo lei 'r' be" ig addressed by others, this was not included

*as a planrmi' op J I .V(- The planning objectives established for this

i' Jn fo IlIow in q

flood dam-aces to structures located within the

voio r ol I,a, i ~~a i 3 S- u g ar (re e Dasin;

~_n, ar-I preservaition of conser-vation areas adjacent

to - I L - 1

U r '~ 7r~ceaion.-l orpprt rnfties to residents of

th 2 aratra:' Iv f grcrenwa,/ oarks and improvements or

add it i- o .) i ~t~ park l c1i ties.



V0

Formulation Ot Preliminary Plans

Th is t~<pro. i - rJviprj alternative resources management

S/~~% h Idr 1 rr &~i ry object ives . To help insure that the best

0 v t-r a I cl an J,.-e~pi range of al ternative plans were formulated.

Thc fj1 luwirq, c; c1 c describe the formulation process and describe the

U ANACE[0r';.,T "AUE

wil-e v-i.'-ty of technical and institutional means exist for

ri)anag inc1 vieter r.:sources of the Sugar Creek Flasin. As a basis for

formlarno ivn~ >plans-, a broad range of these means was

X xacir tna hs hich could address one or more of the

* ~plaininq oL'r \- oth structural and nonstructural means were

- ~given equal ar irF~to iad the range of management measures were

* not constrained tjoc traditionally used by the Corps. Management
measuresd4 com o scart of the Sugar Creek investigations include

Nonsr j ir 1 ~'re ~Structural Measures

Relocatiy) of ThvThn Channel Modification
L vaCUat ion P1 anirrir Bridge Modification
F 1~ Th an Levees/Floodwal ls
Z, Zon tn I I tq I .o Paved Channels

Prgla ~ J ~ Covered Floodways

e-io I icIr robia:o eservoir/Chan. Imp.



* .. PLAN FORMULATION RATIONALE

As previcusly sftated, no single comprehensive water resource project
could be formulated to alleviate the area's water resource problems due

to the dendritic nature of the basin's drainage pattern and to the

scattered nature of flood damages. With this in mind, efforts were made

to isolate Jamace Jra' and to tailor flood control alternatives to

a IIev ate ,io 3ages i eaco damage reach. Attempts were made to incor-

porate r,2- xniiJrnal opportunities or conservation measures with each

formulated Flan. Eoth structural and nonstructural alternatives

received equal consideration. Each localized alternative was formulated

such that, if recommended, the alternative could be constructed inde-

pendent of other alternatives or in conjunction with a series of localized

projects to provide a comprehensive management system. If implementation
of floud contiol measures created adverse conditions in downstream areas,
all reasonable. efforts aere considered to mitigate the adverse effects of

upstream improvements.

PLANS OF OTHERS

The, City of Charlotte and Mecklenburg County have been very

progressive in the management of flood plain lands during recent
years. On 27 U4vembcr 1972, the city adopted floodway regulations,
establishing ,devriopient and land use regulations for certain flood
hazard areas of tnt city, and providing for the administration, en-

force;oot -rifl a',,nd.rJ thereof. The County of Mecklenburg adopted

cimiil r,.KI, li r~, 5I I DecemLer 1972. All streams which have a

.,r; na , area 9Jr-a ',' than one square mile have had devel opment

_,9



AO

Flood insurance is also available in Charlotte which enables those

who are currently living it: flood Drone structure to obtain low-cost,

Federally-subsidized flood insurance.

The city has also actively pursued open space development of flood

plain aroas in an effort to develop various flood plains in a manner

to minimize existing and future flood damages. Open space developments

include qreen ; irld coiurmitn vpark facilities.

In addiio:n, a "Self-help '4arning System" has been established for

several streams v ithin the Sugar Creek Basin. Essentially, the plan

consists of establishing a timely warning system and preparing an

efficient evacuation plan. The system consists of a series of rainfall

and streamflow gauges, as well as flood warning sensor devices, located
at strategic locations in the basin.

Analysis Of Plans Considered In Preliminary Planning (Stage 1 & 2)

In order to ioruulate alt ,rnative plans of action for the various

Sugar Creek sub-basir ar, as, the initial step required the identification

of high darnage areas based on existing and projected future flood stages.

This was followed by an evaluation of the causes of flooding. Basically,

flood damages result from a combination of reasons. These reasons include

the location nf strictures in areas subject to flooding; development of

adjacent nor-flood Iii and upstream flood plain areas which result in

increased storm runof f; and the development of man-made constrictions

such as bri,!(-, ., ota ri ,r flood nlain encroachments which restrict the

passage of fluIod- fl,,,s. ',ice d3inane areas were identified and the cause

of flooding wid detr:,,ec . ',n potential alternatives to alleviate flood

d ag ,  ..jre a Ind u d.

S
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j c'' c~n~i.s ve-s I gated f or various areas of the

~;~r (j, 1 aJ ? included a wide range of possibilities.

* ~~ d~ sir . ome of the methods common ly used in f lood

ut 1rcricai or engineeringly unsound. However,

.:Jr I' ~ .'m-~o of p~arnriq an array of both structural and non-

<trw~ -l ~d which provided varying degrees of protection.

The r-1,fi ,-d damage reduction measures evaluated were

:)tructlul a: . nr.c~a which are discussed in general terms in the

STRUCTIJRAL *.1LTEMIATIVIES

%;ru<ul alter 3tives considered for the Sugar Creek Basin offered

a broad field of poeoil,.oitions to alleviate flood damages. These

alternative s ronsis~te,' of -'easures des igned to modify floods by altering

the natural eriviracrim nL.. These alternatives included proposals to divert

floods, to coange th(e tiring and duration of floods, or to restrict floods,

* from portions of the flood plain. Structural alternatives were formulated

for all identifie-d areas of concentrated damnage. These alternatives were

formulIated ,- ihout rogard t(, irn.p Iement ati on responsi bil1ity and were not
l imi ted Lo trad it ion i f lood control measures . Attempts were made to

mitigate all adverse pct of inves tigated alternatives.

The traditio)nal channel modification alternatives evaluated for Sugar

Creek Basir ,.,tre qenorally designed to provide a minimum of a 10 year
Drotect ion C, TI j -reia was 2stablished to provide a comparable

dtogree~ o f oar t e- f-h-3 re3quired of urban drainage systems and in

4 flO5os cre 'ii2nhe the mrajority of computed annual damages.
4'v-(_ 3an flIr-jo, !,v, rr ivrs aere' desiganed to provide protection from

S.n. ' P - )o,, i n fai lurC, of such a system Wol pr snL

ia z13>i r, i i i I -ervoir alternatives were not feasible
4 (_~ 4O44 -o 'iigh density of residential and commercial

d n~ i~ Ka G .Wle s ites . A~ dry reservoir concept,
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however, was evaluated to provide flood storage capacity. This alternative

a was designed to provide 100 year flood storage capacity below the spillway

crest. Provisions were also provided to pass the spillway design flood

with 3 feet of freeb. rd to the top of the embankment. The general map

on the next page idertifion the general location and provides a brief

description of "Icn uctural aternative considered in Stage

!ONSTRUCTURAL /'L. 'NATTVES

'Ionstructural c t ivs v.ere formulated and evaluated for all

damage areas idertified within thte basin. The concept of nonstructural

alternatives was to modify flood damage susceptibility and included

modifications to the cultural environment by adjustment in the pattern

and mode of land use, by development policies and by assistance to

affected individuals.

Nonstructural plans formulated for Sugar Creek Basin generally

consisted of the rermoval of damageable properties from various frequency
flood plains based on :rojected 210 flood conditions. The removal of

structures would be accoriiplished by either physically relocating the

structure and contents or by relocating the contents and demolishing

the structure. Nonstructural alternatives of flood proofing by raising

".- building elevation, or by such measures as small ring levees or walls

were generally avoided since such measures would leave buildings

inaccessible duriig flod periods and would result in an intensified

" rather than reducd 'Dr.g 'erm public commitment to emergency evacuations.

0 Nonstructiral ln,,, ev aluated during Stage 2 were manually computed

following , ablI i., r c, icy and procedures. Flood plain structures

were groij)ed by oo" o -ochos to determine the economic iustification

S ,-
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]' for non~stn-cturi rm>ic _iOn. These reaches were delinated based

on unifer,', hyd IIS:ns. All structures within the established

flood plain lirit, c- -tre;, reach evaluated for nonstructural solutions

were inc I '. i; ', . . ut 'on of economic feasibility in order to

provide a r,.:-kr . k improvement and a uniform level of pro-

tection. For .'-n , . , t...:n y structures were located within the flood

plain lirito, the ,easihility of nonstructural alternatives was determined

ba sed o' , t i!-;,' r,- -ant benefits for the modification of all twenty

structure -i I ' the inicremental justification of individual

structures. ' -,l alternatives for commercial and industrial

tuctre s I~ur l dl due to the type of construction and to

the atri ... ,f structures in relation to market areas.

Stage 2 eva ua ion if nonstructural alternatives did not include damage

reductirons ror f-!:od inurarce premiums and deductibles and reductions

for uninsti- vn itl-:,.§ t,.hich exceeded flood insurance coverage limits.

These dam.ige rc(!lcti.mns are required in accordance with established

policy and vre included in the final Stage 3 evaluation of nonstructural

alternative':.

Summary Of Alternatives -Stages 1 & 2

Table ' ore .,'.t. a ., rof notential alternatives considered by

stream sub-Lsin ' Kin-iane',- tihe stage of investigation through which

each alfternativ .p rrird. The referenced table is followed by a

brief des[r-ir k . ' .- !,!, in .'l , of each alternative evaluated

throu i :e L ' ' i, r rrocess. Further detailed information

-sr iv ~ ' ' r '~ ; resented in Appendix ' of this report

In gene r, , ,g a "' r'-Q'>tr.ct url measures were dropped during Stage 1

S ncr s:l nc ' , ' ur' ' ,.,, .rcrvrf.u' s v been im lemented by local governing

agenc ie.. /,' qrvpr'Kfl . he ,rar requlation of flood plain lands

.IC(1 red 1'ir , . ,n . f any recommended water resource

project, hovever, ou ' r e-i red before the project could be implemented.
UJse of :r. 1 .n r' r frr r-creational arid conservation purposes

wa' K ip ' 'r f r' 1':
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-EcononiL data concerning Stage 2 alternatives were based on 1978

dollar valuus and an interest rate of 6-7/8% which was the prevailing

rate when these alternatives were formulated. Alternatives carried

into Stage .3 of the planning process were further refined before

completir~g tne process of selecting plans for recommendations. These

refinements include a complete review of hydraulic conditions and the

upJating of economic values to reflect 1982 dollar values and an interest

ratt of 7-5/8,. More detailed information on Stage 2 evaluations is

contained in Appendix 2.
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McAlpine Creek

The McAlpine Creek sub-basin is located in the southeast portion of

Sugar Creek Basin and has a drainage area of approximately 94.8 square

miles. The creek flows in a southwestwardly direction to its cnfluence

with Sugar Creek just south of the North Carolina-South Farolina _tate

line. McMullen Creek, Campbell Creek, Irvins Creek and Fourmile Creek

are majoi tributaries which contribute to the flow of McAlpine Creek.

Based on Stage 2 analyses, approximately 45 structures are located

within the flood plain of McAlpine Creek, consisting mainly of single

and multi-family residential structures. The equivalent average annual

flood damages with affluence experienced by these structures and their

contents was estimated to be approximately $141,700.

Preliminary structural alternatives formulated for McAlpine Creek

included proposals for 3.2 miles of channel modification in the reach

beginning downstream at the confluence with Rea Branch and extending

upstream to Old Providence Road (ref. Alternatives, General Map, Page 34)

and a proposed levee alternative to provide protection to residential

structures located upstream from Providence Road (Alternative 2). Economic

evaluation of these alternatives, however, indicated a lack of economic

justification for further evaluation with respective benefit to cost

ratios of 0.30 to 1 and 0.11 to 1.

Nonstructural alternatives were also formulated on McAlpine Creek
for all stream reaches which experience flood damage. Only two cf the

seven reaches evaluated, however, showed economic justification for the

removal of residential structures from the flood plain. Nonstructural

alternatives showing economic justification as a result of the Stage 2

evaluation are sinmarized in Table .
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Campbell Creek

The ipL,. 1 -u: - ni i. located in the northeast portion of

the Sugar . as i,, and as a drainage area of approximately 7. uar,,
iIes . The c -e , f eois in i s TuLnerly direction to its .onfiu :rlke , ,

McA ,... .. . .h ay 74 road cross ng.

, ar I,.es, approximately 16 structures ..

' a i ' i ro k, :orsistirg 15 res .

structure arJ I ab I licy owned structure. The equivalent aver age annual

flood dar"age , with affluences experienced by these structures and their

contenVt was estimated to be approximately $3,800.

-,rct JraI and nonstructural measures considered for Campbell Creek

in Stage ? were evaluated and due to the relatively low monetary damages

experienced, corrective measures were deemed economically unjustified.

i

I-



McMullen Creek And Tributary

The McMullen Creek sub-basin is located in the east central portion

of Sugar Creek Basin and has a drainage area of approximately 17.1 square

miles. The creek flows in a southwestwardly direction to its confluence

with McAlpine Creek several miles north of the North Carolina-South

Carolina state line. One small tributary referred to as Tributary 1 is

located in the upper portion of the sub-basin area anJ had sufficient

damage to justify the evaluation of flood damaqe reduction reastlres.

Based on Stage 2 Analyses, approximately 40 structures are located

within the flood plain limits of McMullen Creek and an additional 15

structures within the flood plain of Tributary 1. These structures were

classified as single-family residential. The equivalent average annual

flood damages with affluence experienced by the structures and their

contents was estimated to be approximately $156,300, consisting of

annual damages of S129,800 on McMullen Creek and $26,500 on Tributary 1.

Two levee alternatives (Alternatives 3 & 4) were formulated for

McMullen Creek during Stage 2 evaluations. Levee alternative 3 provided

*flood protection to seven houses located on Johnny Cake Lane and was

economically feasible, but was socially unacceptable to the affected

residents.

Levee alternative 4 was formulated in an effort to provide flood

protection to homes in the vicinity of Willhaven Drive. Preliminary evalua-

tions, however, indicated that structural solutions for this area were not

feasible and that the problem could be addressed more efficiently through

* nonstructural measures.

41
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Channel modifications were also evaluated for McMullen Tributary 1.

This alternative consisted uf 3,550 feet of channel enlargement beginning

at the confluence with 'IcMullen Creek and extending upstream to Sharon

Amity Road. [conomic evaluation of this alternative, however, resulted

in a benefit to cost ratio of 0.36 to 1.

Nonstructural alternatives were also formulated for McMullen Creek

and Tributary I for all stream reaches which experience flood damages.

Only four of the nine reaches evaluated, however, showed economic justifi-

cation. [conoriic reaches 7, 8 and 9 on the main stem of Mcflullen Creek

and economi- reach 2 on Tributary I showed economic feasibi Iiiy for tc

removal of residential structures from the flood plain.

I
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Briar Creek And Tributaries

The Briar Creek sub-basin is located in the north central portion

of Sugar Creek Basin and has a drainage area of approximately 23.4 square

miles. The creek flows in a southwestwardly direction through the metro-

politan area of Charlotte to its confluence with Little Sugar Creek near

the geographical center of Sugar Creek Basin. Two tributaries, Edwards

Branch and Tributary 2 contribute to the flood flows transported by Briar

Creek.

Based on Stage 2 analyses, approximately 390 structures are located

within the flood plain limits of Briar Creek and an additional 47 structures

are in the Edwards Branch flood plain and 18 in the Briar Tributary 2 flood

plain. The majority of these structures are residential structures with a

scattering of commercial; industrial and publicly owned structures. The

equivalent average annual flood damages with affluence experienced by

these structures and their contents was estimated to be $1,803,400, con-

sisting of annual damages of $1,543,000 on the main stem of Briar Creek,

$212,000 on Edwards Branch and $48,400 on Tributary 2.

Five preliminary structural alternatives were formulated for Briar

Creek and its tributaries during the Stage 2 phase of this investigation.

These alternatives included four channel modification proposals and

* one levee proposal. A comprehensive channel modification proposal, Alterna-

tive 8, consisted of 8.0 miles of channel enlargement on the main stem

of Briar Creek. This alternative would begin 1,240 feet downstream

from Colony Road and extend upstream to Plaza Road. Economic evaluation

0 of this alternative indicated the proposal would be economically justified

with a resultant benefit to cost ratio of 1.33 to 1.

A modified version of the above described alternative was also

* . evaluated. This proposal, Alternative 8 (miodified), was essentially the
same as Alternative S with the deletion of the uoper Ktmiles of channel
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enlargement which was found to be incrementally unjustified. The remaining

4.75 miles of channel improvement had a benefit to cost ratio of 1.47 to 1.

At the request of city officials, a third channel modification

proposal was investigated. This proposal was designed to provide protection

to homes located in the upper portion of the Briar Creek Basin in the

vicinity of Shannonhouse Drive and Ruth Drive. The proposed 1.? miles

of channel enlargement, however, was not economically justified. The

benefit to cost analysis for this alternative (Alternative SA) resulted

in a benefit to cost ratio of 0.30 to 1.

Two separate levee proposals were initially evaluated as independent

systems but were later combined into one system due to their close proximity.

The combined levee proposal (Alternative 9 & 10) was designed to provide

protection to structures located on Hanson Drive and Scotland Avenue in

the vicinity of the Providence Road crossing on Briar Creek. Economic

analysis of the levee system, however, indicated the proposal was not

justified as indicated by the resultant benefit to cost ratio of 0.65 to 1.

Channel modification proposals were also formulated to alleviate

flood conditions on Briar Tributary 2. These proposals consisted of

0.6 miles of channel enlargement. Economic justification for continued

evaluation during Stage 3 was lacking, however, as the benefit to cost

analysis yielded as benefit to cost ratio of 0.87 to 1.

Nonstructural alternatives were also formulated for Briar Creek

and it tributary areas. Only nine of the twenty-five reaches evaluated,

however, showed economic justification for the modification of residential

structures.

4
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Little Sugar Creek And Derita Branch

The Little Sugar Creek sub-basin is located in the central portion of

Sugar Creek Basin and has a drainage area of approximately 50.5 square miles.

The creek flows in a southwestwardly direction through the metropolitan area

of Charlotte to its confluence with Sugar Creek just south of the North

Carolina-South Carolina state line. Derita Branch, Briar Creek and Little

Hope Creeks form major tributaries to Little Sugar Cree,.

Based on Staqe 2 analyses, approximately 437 structures are located with-

in the flood plain of Little Sugar Creek and its tributaries, excluding

Briar Creek which was previously discussed. Approximately 75% of these

structures were classified as single and multi-family residential structures

and the remainder as commercial, industrial, and/or public buildings. The

equivalent average annual flood damages projected for these structures and

their contents, with affluence, was estimated to be approximately $5,215,500.

Six structural alternatives were formulated during Stage 2 to alleviate

damages within the Little Sugar Creek Basin. A channel modification pro-

posal (Alternative 11) was formulated to reduce flood stages in the reach

of Little Sugar Creek beginning at the confluence with Briar Creek and

extending upstream to Princeton Avenue. Economic analysis of this alternative,

however, indicated the resultant benefit to cost ratio would be less than

unity and therefore unworthy of further detailed evaluations.

A second channel modification proposal (Alternative 1?) was formulated

to provide protection to tnh middle reach of Little Sugar Creek beginning

downstream from East Boulevard and extending approximately 5,700 feet (1.09

miles) upstream ending approximately 700 feet upstream from East Morehead

Street. The benefit to (),t ratio computed during Stage 2 for this

alterntive was 1.74 t- which provided justification for continued

evaluations in )tae .3.
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Alternative 14 consisted of a proposal to provide conveyance

improvements in a highly conjested area of Little Sugar Creek in the

reach between Independence Boulevard and East 4th Street. Due to

encroachment of development into the flood plain areas, less conventional

means of channel modification were investigated. The proposals consisted

of providing a rectangular shape concrete lined channel with a 30-foot

bottom. The rectangular shape was adopted in order to provide maximum

capacities and to reduce roughness coefficients in an effort to pass the

greatest amount of flow. Stage 2 analyses of this alternative resulted

in a benefit to cost ratio of 1.70 to 1.

Another proposal considered for Little Sugar Creek, Alternative 15,

consisted of providing flood damage protection in the vicinity of Central

Piedmont Community College by construction of a covered floodway. The

covered floodway would consist of three 12 ft X 14 ft concrete box culverts

which would tie into existing culvert systems. This alternative was

marginally justified based on Stage 2 evaluations with a benefit to cost

ratio of 1.0 to 1.

The fifth alternative formulated for Little Sugar Creek, Alternative 16,

consisted of providing a ponding area (Dry Reservoir) on Derita Branch

to control flow from Derita Branch in combination with approximately 2.0
miles of channel modification on Little Sugar Creek. Channel modifications

would begin downstream in the vicinity of East 16th Street and extend

upstream to the vicinity of Craghead Road. Benefit to cost analysis of
this alternative yield a B/C ratio of 3.28 to 1.

The final alternative, Alternative 17, considered for Little Sugar

Creek consisted of reservoir storage in the upper portion of Little

Sugar Creek above North Tryon Road. The potential dam site, however,

had significant residential development which would result in prohibitive

cost for the purchase of lands and relocation of occupants. Further

investigation of this alternative was terminated.

46
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Nonstructural alternatives were also formulated to achieve residential

damage reduction on Little Sugar Creek and its tributaries. Ten of the

twenty-five reaches evaluated showed economic justification for modification

of residential structures.

U "
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Little Hope Creek And Tributary

The Little f,'pe Creek sub-basin is located in the central portion

of Sugar Creek Basin and has a drainage area of approximately 4.65 square

miles. The creek flows in a southeastwardly direction to its confluence

with Little Sugar (reek immediately downstream from the confluence of Little

Sugar and 3riar .reeKs.

Base_! on Stage 2 analyses, approximately 68 residential structures

are located within the flood plain limits of Little Hope Creek and its

tributary. The equivalent average annual damages experienced by these

structures and their contents, with affluence, was estimated to be

approximately $53,500.

A channel enlargement alternative, Alternative 6, was formulated

for Little Hope Creek and its tributary during Stage 2 as a potential

method of alleviating flood damages. Total length of this alternative

was approximately 6,000 feet including modification to both branches of

the creek. Economic evaluation of this alternative, however, indicated

a lack of economic justification based on a benefit to cost ratio of

0.47 td 1.

Nonstructural measures were also evaluated for Little Hope Basin

and were found to lack economic justification.
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Kings Branch

The Kings Branch sub-basin is located in the west central portion

of the Sugar Creek Basin and has a drainage area of approximately 4.22

square miles. The creek flows in a southerly direction to its confluence

with Sugar Creek.

Based on Stage 2 evaluations, approximately 11 residential structures

are located within the flood plain of Kings Branch. The equivalent

average annual damages projected for these structures and their contents,

with affluence, was estimated to be approximately $6,600.

Structural and nonstructural measures considered for Kings Branch in

Stage 2 were evaluated and due to the relatively low monetary damages

experienced, corrective measures were deemed economically unjustified.

0
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Sugar-Irwin & Stewart Creek

The Sugar-Irwin and Stewart Creek sub-basins are located in the

northwest portion of Sugar Creek Basin and collectively have a drainage

area of approximately 64.5 square miles. At N. C. Highway 51 major

tributaries of this sub-basin include Stewart Creek, Irvin Creek, Taggart

Creek, Coffee Creek and Kings Branch. These creeks merge at various

locations to form Sugar Creek. For the purpose of this discussion only

that portion of Sugar Creek Basin above the confluence of Sugar and Little

Sugar Creeks is conzidered. Sugar and Little Sugar Creeks merge in the vicinity

of the town of Pineville, North Carolina.

Based on Stage 2 evaluations, approximately 156 structures are

located within the flood plain limits of Sugar-Irwin Creek and an additional

179 structures within the flood plain limits of Stewart Creek and its tribu-

taries. The majority of these structures are residential with concentrated

pockets of commercial and industrial development. The equivalent average

* - annual flood damage projected for these structures and their contents,

with affluence, was estimated to be $550,400, consisting of annual damages

of $308,800 on Sugar-Irwin Creek and $241,600 on Stewart Creek and its

tributaries.

Four structural measures were considered as flood damage reduction

alternatives in the Sugar-Irwin Creek basin. Alternative 18 consisted of

. construction of a system of levees and floodwalls to protect commercial

establishments located in the flood plain at the confluence of Stewart

and Irwin Creeks. Total length of the system was approximately 3,900 feet

and design criteria was established to provide standard project flood

protection. Stage 2 economic analysis of this alternative resulted in a

favorable benefit to cost ratio of 1.48 to 1.

An additional floodwall alternative (Alternative 19) was formulated to

*1 protect 22 residential rental structures located in the vicinity of Andrill

Terrace. Economic analysis of this alternative also resulted in a favorable
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benefit cost ratio of 1.94 to 1. The deteriorated condition of these

structures, however, indicated that a nonstructural demolition alternative

would be a better solution.

Two channel modification alternatives were also investigated for

Stewart Creek and its tributary. Alternative 20 consisted of a propcsal

to construct 7,000 feet of channel modifications in the reach between

Tuckaseegee Road and West Trade Street. A computed benefit to cost ratio

of 0.22 to 1, however, indicated a lack of justification for continual

evaluation.

The second channel modification proposal considered consisted of

channel enlargements on Stewart Tributary 2. Evaluation of this alternative,

A Alternative 21, indicated that improvements on Tributary 2 would not be

necessary if Alternative 20 were implemented, and would not be effective

without it or some other action to reduce backwater effects from Stewart

Creek. Therefore, no further structural evaluations of Tributary 2 were

conducted.

Nonstructural alternatives were also formulated for residential
damage reduction on Sugar-Irwin Creek and its tributaries. Seven of the

twenty-one reaches evaluated showed economic justification for modification

of residential structures.
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. Taggart Creek

The Tagqart Creek sub-basin is loLated in the western portion of the

Sugar Creek Basin and ha- a drainage area of approximately 6.8 square

miles. The creek flows in a southeastwardly direction to its confluence

" with Sugar Creek.

Based or, Stage 2 evaluations, approximately 10 residential and 3

commercial and iiidustriai structures are located within the flood plain

of Taggart Creek. The equivalent average annual damaes, with affluence,

projected for these structures and their contents was estimated to be

$9,600.

Structural and nonstructural measures considered for Taggart Creek

in Stage 2 were evaluated and due to the relatively low monetary damages

- experienced, corrective measures were deemed economically unjustified.

i
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Pineville, North Carolina

The City of Pineville, North Carolina, is located south of Charlotte

at the confluence of Little Sugar and Sugar Creeks. Mecklenburg County

has previously constructed a dike with flapgated culverts for interior

drainage to provide flood protection to residential and commercial

structures located within flood plain areas. Hydraulic analysis of the

dike indicated that the dike had sufficient height to provide protection

in excess of the 50-year frequency flood. Additional structural improve-

ments were evaluated during Stage 2 and found to be economically unjustified

due to the relatively low amount of residual annual flood damages.

Nonstructural alternatives were also formulated for the Pineville

area but were found to lack economic justification.

0
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Comparative Assessment And Evaluation Of Plans

The preceding sections described all plans carried through

Stage 2 of the plan formulation process. These alternatives were

presented for public review and comment during the plan formulation

public workshops wh-ch were held in Charlotte, North Carolina, on

18 and 19 Aprill 1979. Transcripts of these workshop sessions are

available upon request from tLIhe Charleston District office.

Following the warkshop sessions with the general public, members

of the Corps study team met and evaluated all available information

pertaining to each formulated alternative. Each alternative was

* carefully evaluated from economic, environmental, and social accep-

tability viewpoints. The study team performed trade-off analyses

and selected various structural and nonstructural plans of improve-

* ment for flood control on Sugar Creek Basin for recommendation to

local government representatives. A Memorandum for Record covering

the study team conference was prepared and sent to representatives

of the city, county and state governments for their review and com-

ment. A copy of the Memorandum for Record is contained in Appendix 7.

The final selection of plans for Stage 3 evaluation was performed

by a working level task force consisting of representatives from city,

county, state and Federal agencies. After reviewing transcripts of the

* public workshop sessions and the recommendations of the Corps study

team, the task force met on 10 July 1979 and selected various plans

of improvement for Stage 3 evaluation. Local acceptability was stressed

as a critical factor for selection. A Memorandum for Record covering the

* 10 July 1979 :,eetirg is also contained in Appendix 7.
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Table 3 sur;rrizes the results of the evaluation and selection process

described iV tue preceding section. In summary, 21 nonstructural reaches

and five structural alternatives were considered as viable alternatives

worthy of Stage 3 evaluation. Structural alternatives selected included

the following: channel modification on Briar Creek, Alternative 2 modified;

channel modification and reservoir storage on Little Sugar Creek, Alternatives

12, 14 and 16; and levee protection at the confluence of -St..art nd 1rv.>

Creeks, Alternative 18.

Assessment And Evaluation Of Detailed Plans

During the final Stage 3 of the feasibility process, potential alterna-

* tives were further refined and reduced in number to obtain a reasonable

array of fully implementable plans. Those refinements included a complete

review of hydraulic conditions; the modification of some plans to provide

more engineeringly and economically sound projects, and the addition of new

alternatives, if warranted; and, a complete economic update of Stage 3

alternatives to reflect modification in hydraulic data, outputs, and

current dollar values and interest rates. Nonstructural plans were also

reanalyzed to update economic cost and benefits and to reflect flood

insurance factors. A computer program for the economic analysis of flood

control alternatives was utilized for reformulating Stage 3 nonstructural

plans where changes were made in hydrologic computations. The logic of

this program is discussed in Appendix 4 to this report. Nonstructural

*plans for smaller sub-basin areas were manually reanalyzed following

essentially the same procedure utilized by the above referenced computer

program.

*- The conceptual alternatives considered in Stage ? were developed in

Stage 3 into precise management programs coliposed of complete tcchnical

systems and institutional arrangerents. As a general guide, fcach plan

carried into Stag 3 possessed the following characteristi>-

;. -S
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A

(1 Each plan provided an efficient and effective means for

addressing the study objectives.

(2) Each detailed plan made unique contributions to the planning

Vobjectives not made by any of the other alternatives.

(3) Each plan carried into Stage 3 was justified in the sensp

that its total beneficial contributions (monetary and non-monetary) were

equal to or exceeded its total adverse contributions.

Impacts of alternatives are summarized in the System of Accounts pre-

sented in Table 6 of this report. Stage 3 evaluations were initially

evaluated in draft versions of this report, based on 1981 dollar values

* and an interest rate of 7-3/8 percent. These evaluations were updated

to 1982 dollar values and an interest rate of 7-5/8% for this final

report. More detailed information on evaluations may be found in

supporting appendices. Individual structures considered for demolition

in nonstructural plans, however, are not denoted to avoid adversely

affecting market value. Information concerning specific structures

may be obtained from the Charleston District Office. "The Provisions

of Public Law 91-646, Uniform Relocation and Real Property Acquisition

Policies Act of 1970" would be applicable for all structures acquired

as part of a flood damage reduction plan.

For nonstructural plans there would be no mitigation requirements since

* implementation would not affect flood stages. The nonstructural concepts

recommended would remove damageable properties from the flood plain and

have no measurable effects downstream. Adverse impacts from implemen-

tation of structural measures are mitigated in the final recommended

* plans.
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Cost apportionment of project first cost between Federal and

non-Federal agencies is displayed in accordance with "traditional"

laws and policies. Actual cost apportionment for implemented projects

may vary, subject to cost-sharing and financing arrangements with the

responsible non-Federal agency or agencies sponsoring the project,

which are satisfictory to the President and the Congress.

In general, the traditional method of apportioning costs between

Federal a!, ! on-Fedu'ral interests for structural flood control measures

is based oi standard rtq.,iremenlts established as Federal policy for

"local protection" works. Under this policy, non-Federal interests are

required to furnish all lands, easements, and rights-of-way required

for project construction and proper project maintenance. Nen-Federal

interests are also required to bear the costs of modifications to all

utilities and highway crossings required for project construction. Cost

associated with railroad modifications are Federal cost in accordance

with existing law. The local sponsor must also operate and maintain

the project after construction in accordance with Federal requirements.

The Federal government .,ould be responsible for all flood control con-

struction cost, including cost incurred in performing feasibility in-

vestigations and preparing detail construction plans.

Apportionment of cost between Federal and non-Federal agencies for

nonstructural alternatives is in general compliance with Section 78 of

the Water Resources Development Act of 1974. Subject act provides that

non-Federal participation in the cost of recommended nonstructural

measures shal I h comparable to the value of lands, easements, and rights-

of-way which would have ben required of non-Federal interests for

structural local prote .t oicn ',asures, but in no event shall exceed 20Z of

the project costs. 2Lcause u the difficulty in determining the appropriate

S5
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structural alternative and the fact that in some cases there may be

no feasible structural alternative, it is impractical to specify on

a case-by-case basis what the "Comparable" cost sharing would be for

nonstructural measures. Accordingly, consistent with average cost

sharing on traditional local protection projects, the non-Federal

share of costs for recommended nonstructural measures has been recom-

mended in all cases to be 20 percent of the first cost of such measures

thereby assuring comparability to the average value of lands, easements,

and rights-of-way required for Corps structural protection projects.

5
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McAlpine Creek

Results of Stage 2 investigations on McAlDine Creek indicated that

nonstructural flood control measures provided the only viable solution for

alleviation of flood damages. Several variations of nonstructural

alternatives were evaluated during Stage 3 in an effort to select the

most feasible plan for recommendation. These variations were generally

in the boundaries of the flood plain being treated. Subsequent sections

describe the impacts of the plan considered most feasible for implementatio,.

Selection of the plan was made only after full consideration of an array

of alternatives.

Nonstructural Measures - McAlpine Creek

The best plan for addressing the flooding problems along McAlpine

Creek would be to remove five residential structures in that reach

beginning at Providence Road and extending upstream to Monroe Road.

(See following map). The affected structures would be purchased at

fair market value (including the purchase of related lands and improvements)

and either relocated or demolished, depending on the type and condition of

the structure and this availability of relocation sites; actual implementation

of this nonstructural alternative would likely result in a combination of

relocations and demolitions. For decision purposes, it is assumed that

all affected structures would be demolished. Determinations to relocate

or demolish a specific structure would be made during post-authorization

investigations. Economic re-evaluation, during Stage 3, of the demolition

alternative for McAlpine Creek yielded the following pertinent economic

data.
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Pertinent Economic Data

Nonstructural Measures -- McAlpine Creek

Alternative First Cost Ann. Cost Ann. Benefits B/C Ratio

1982 $ 7-5/8%

Demolish 5 structures

(Providence Rd. to
Iionroe Rd.) $404,600 $31,700 $62,900 1.74 to 1

IMPACT ASSESSMENT

Implementation of nonstructural measures on McAlpine Creek would

result in the displacement of approximately five families from the affected

structures. Relocation activities may cause problems for these families.

* .-- Efforts, however, would be made to reduce to a minimum the inconveniences

and problems resulting from implementation.

.* Construction of this alternative could remove five structures from the
- housing market and place a temporary increase in the demand for housing.

.- This would result in an increase in new housing construction in non-

flood plain areas.

The estimated first cost of implementing nonstructural measures on

McAlpine Creek is $404,600 (Demolition Alternative). This results in an

annual cost of $31,700 and when compared to annual benefits of $62,900
yields a benefit-to-cost ratio of 1.74. An additional first cost of

* 61
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approximately $25,000 will also be required to relocate affected families

to non-flood plain sites. These costs are considered as financial costs

to be shared by non-Federal interests, but not included in economic

costs analysis.

Construction of nonstructural measures on McAlpine Creek would

result in the fee purchase of approximately 9.18 acres of land which

would be conveyed to the local project sponsors. Local project sponsors

would be required to regulate future development of these lands in a

manner compatible with flood plain usage.

Other tangible and intangible benefits resulting from the con-

struction of this project include reduced evacuation cost during

flood periods, reduction of health hazards resulting from the flooding
=

-* of inhabited properties, the reduction of risk to human life and limb and

the peace of mind that goes therewith, and improved aesthetic quality.

EVALUATION AND TRADE-OFF ANALYSIS

No trade-offs were required in connection with the implementation of

this alternative. Individual economic reaches evaluated in Stage 2, however,

were combined in Stage 2 in the interest of continuity and providing a

uniform level of protection.

COST APPORTIONMENT

Apportionment of costs in accordance with current policy is as

follows:

63
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Cost Apportionment

Traditional Method

Nonstructural Measures -- McAlpine Creek
Demolish 5 Structures (Providence Road to Monroe Road)

Item First Cost Federal Cost Local Cost

Construction Cost $404,600 $323,700 $80,900

Associated Relocation Cost
(P.L. 91-646) 25,000 20,000 5,000

TOTAL COST $429,600 $343,700 $85,900

FEDEPAL PESPONSIBILITIES

The presently estimated Federal share of the total first cost of non-

structural plans for McAlpine Creek is $343,700 consisting of a $323,700 share

of construction cost and a $20,00 share of estimated personal relocation cost.

The Federal Government is responsible for the preparation of plans and speci-

fications and for construction of the project.

NON-FEDERAL RESPONSIBILITIES

The presently estimated non-Federal share of the total first cost of

nonstructural plans for McAlpine Creek is $85,900 consisting of an $80,900

share of construction cost and a $5,000 share of personal relocation cost.

These costs may be either a cash or in-kind contribution. The ABC's of

sponsorship are spelled out in detail in the "SUMMARY -- ASSESSMENT AND

EVALUATION OF DETAILED PLANS" section.
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rMcMullen Creek

Results of Stage 2 investigations on McMullen Creek indicated that

nonstructural flood control measures provided the only viable solution for the

alleviation of flood damages. Several variations of nonstructural alternatives
were evaluated during Stage 3 in an effort to select the most feasible plc;,
for recommendation. These variations were generally in the boundaries of
the flood plain being treated. Subsequent sections describe the impacts
of the plan considered most feasible for implementation. Selection for
recommendation was made only after full consideration of an array of alterna-

tives.

Nonstructural Measures - McMullen Creek

The best plan for addressing the flooding problems along McMullen
Creek would be tc remove eight residential structures in that reach beginning
at Mountain Brook Road and extending upstream to Randolph Road. (See

following map). The affected structures would be purchased at fair market
value (including the purchase of related lands and improvements) and either
relocated or demolished, depending on the type and condition of the structure
and the availability of relocation sites. Actual implementation of non-
structural alternatives would likely result in a combination of relocations and

demolitions. For decision Qurooses, it is assumed that all affected structures
would be deinolished. Peterminations to relocate or demolish a specific
structure would be made during post-authorization investigations. Economic
re-evaluation, during Stage 3, of the demolition alternative for "cMullen

Creek yield the following pertinent economic data:
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Pertinent Economic Data

Nonstructural Measures -- McMullen Creek

Alternative First Cost Ann. Cost Ann. Benefits B/C Ratio

1982 $ 7-5/8%

Demolish 8 structures

* " (Mountain Brook Rd.

to Randolph Rd) $745,000 $58,300 $101,100 1.73 to 1

IMPACT ASSESSMENT

Implementation of nonstructural measures on McMullen Creek would

result in the displacement of approximately eight families from the affected

structures. Relocation activities may cause problems for these families.

Efforts, however, would be made to reduce to a minimum the inconveniences

and problems resulting from implementation.

Construction of this alternative could remove eight structures from the

housing market and place a temporary increase in the demand for housing.

This would result in an increase in new housing construction in non-flood

plain areas.
0

-- The estimated first cost of implementing nonstructural measures on

McMullen Creek is $745,000 (Demolition Alternative). This results in an

annual cost of $58,300 and when compared to benefits of $101,100 yields

a benefit to cost ratio of 1.73 to 1. An additional first cost of approximately

$40,000 will also be re'uired to relocate affected families to non-flood

S
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McMullen Creek

Results of Stage 2 investigations on McMullen Creek indicated that

nonstructural flood control measures provided the only viable solution for the

alleviation of flood damages. Several variations of nonstructural alternatives

were evaluated during Stage 3 in an effort to select the most feasible Dlr,

for recommendation. These variations were generally in the boundaries of

the flood plain being treated. Subsequent sections describe the impacts

of the plan considered most feasible for implementation. Selection for
4 reco:;mendation was madp only after full consideration of an arr'y oF alterna-

tives.

Nonstructural Measures - McMullen Creek

The best plan for addressing the flooding problems along McMullen

Creek would be tc remove eight residential structures in that reach beginning

at Mountain Brook Road and extending upstream to Randolph Road. (See
following map). The affected structures would be purchased at fair market

value (including the purchase of related lands and improvements) and either

relocated or demolished, depending on the type and condition of the structure

and the availability of relocation sites. Actual implementation of non-

structural alternatives would likely result in a combination of relocations and

dpmnlitions. For decision ourooses, it is assumed that all affected structures
would be demolished. Determinations to relocate or demolish a specific

structure would be made during post-authorization investigations. [conomnic
0 re-evaluation, during Stage 3, of the demolition alternative for MIcitullen

Creek yield the following pertinent economic data:

L
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Pertinent Economic Data

Nonstructural Measures -- McMullen Creek

Alternative First Cost Ann. Cost Ann. Benefits B/C Ratio

1982 $ 7-5/8%

Demolish 8 structures

(Mountain B-rook Rd.

to Randolph Rd) S.i5,000 $58,300 $101,100 1.73 to I

IMPACT ASSESSMENT

Implementation of nonrtructural measures on McMullen Creek would

result in the displacement of approximately eight families from the affected

structures. Relocation acti\,ities may cause problems for these families.

Efforts, however, would be made to reduce to a minimum the inconveniences

and problems resulting from implementation.

*Construction of this alternative could remove eight structures from the

housing market and place a temporary increase in the demand for housing.

This would result in an increase in new housing construction in non-flood

plain areas.

The estimated first cost• of implementing nonstructural measures on

McMullen Creek is S745,00U (Demolition Alternative). This results in an

annual cost of $58,300 and when compared to benefits of S101,100 yields

* a benefit to cost ratio of .73 to 1. An aiditional first cost of approximately

$40,000 will also be requ tmred to relocate .ffe&Ied ' oies *o non-flrod
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plain sites. These costs are considered as financial costs to be shared

by non-Federal interests, but not included in economic cost analyses.

Construction of nonstructural measures on McMullen Creek would

result in the fee purchase of approximately 6.5 acres of land which

would be conveyed to the local project sponsors. Local project

sponsors would be required to regulate future development of these

lands in a manner compatible with flood plain usage. Approximately

3.5 acres of the project lands in the vicinity of Willhaven Drive

would be suitable for development as a neighborhood park and would

be landscaped in a manner suitable for this type of development if

desired by the local project sponsors.

Other tangible and intangible benefits resulting from the con-

struction of this project includes reduced evacuation cost during

flood periods, reduction of health hazards resulting from the flooding

of inhabited properties; the reduction of risk to human life and limb

and the peace of mind that goes therewith; and improved aesthetic quality.

EVALUATION AND TRADE-OFF ANALYSIS

No trade-offs were required in connection with the implementation of the

alternative. Individual economic reaches evaluated in Stage 2, however,

*O were combined in Stage 3 in the interest of continuity and a uniform level

of protection.

* COST APPORTIONMENT

Apportionment of costs in accordance with current policy is as

follows:

6B
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Cost Apportionment

Traditional Method

Nonstructural Measures -- McMullen Creek
Demolish C Structures (Mountain Brook Road to Randolph Road)

Item First Cost Federal Cost Local Cost

Construction Cost $745,000 $596,000 $149,000

Associated Relocation Cost
(P.L. 91-646) 40,000 32,000 8,000

TOTAL COST $785,000 $628,000 $157,000

FEDERAL PESPONSIBILITIES

The presently estimated Federal share of the total first cost of non-

structural plans for McMullen Creek is $628,000 consisting of a $596,000 share

of construction cost and an estimated $32,000 share of personal relocation

cost. The Federal Government is responsible for the preparation of plans and

specifications and for construction of the project.

NON-FEDERAL RESPONSIBILITIES

The presently estimated non-Federal share of the total first cost of

nonstructural plans for McMullen Creek is $157,000 consisting of a $149,000

share of construction cost and an $8,000 share of personal relocation cost.

These costs may be either a cash or in-kind contribution. The ABC's of

sponsorship are spelled out in detail in the "SUMMARY -- ASSESSMENT AND

EVALUATION OF DE[TAIL, P! 'NS" section.
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Briar Creek

During Stage 2 of the planning process, only one flood control

alternative appeared feasible. This alternative consisted of 4.75 miles of

channel modifications in the lower reaches of Briar Creek. However, in

- -. Stage 3 a complete review of the hyrdologic conditions and resultant

economic impacts were performed. As a result of this re-evaluation, a

slight modification of the plan appeared necessary. Also due to differences

in predicted hydrologic conditions, a complete re-evaluation of nonstructural

flood control measures was performed. This resulted in the identification

of viable nonstructural alternatives which did not appear worthy during

Stage 2 evaluations. Several structural and nonstructural flood control

measures were evaluated in Stage 3 in order to select the best plan or

* plans for recommendation. The following sections describe the impacts

of the plans considered most feasible for implementation. Selection of

these plans was made after full consideration of an array of alternatives.

Channel Modifications -Briar Creek

Proposals for flood control improvement on Briar Creek consist of

4.75 miles of channel conveyance improvements beginning approximately 1,200

feet downstream from Colony Road and extending to the upstream limits

approximately 1650 feet upstream from Central Avenue (See following map).

The plan consists of widening the existing channel with design bottom

widths varying from 60 feet to 40 feet with side slopes of 2 horizontal to

*1 vertical. Riprap pr-tection would be provided in areas where the

potential for bank erosion exist. Estimated channel excavation yardage

is 486,000 cubic yards. Bridge modifications would also be required as

Gi , described below:
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Colony Road Replace bridge

Sharon Road Add additional culvert

Providence Road Add additional culvert

East 7th Street Replace bridge

*SCLRR Add five additional culverts

Bramlet Street Replace bridge

Land requirements for, the plan would be 113.1 acres including 30.0 acres

designated for the disposal of excavated materials. Excavated materials would

be hauled to suitable disposal areas. These materials will not be placed

in designated floodway areas. Detailed hydraulic designs for this alterna-

tive are presented in Appendix 3 to this report. Potential disposal

*areas include the Statesville landfill site, the undeveloped land on both

banks between Central Avenue and Commonwealth Avenue, and the wooded land on

- * the northwest bank between Sharon Road and Providence Road. The area between

Central and Commonwealth Avenues would be suitable for recreational develop-

ment desired by the Planning Commission. The area between Sharon Road and

- . Providence Road could also be used as a small neighborhood park or could be

* connected to Eastover Park by means of a walking trail on the construction

* right-of-way. Both areas would be selectively cleared, leaving clumps of

trees or large individual trees. Both disposal areas and the construction

rights-of-way along the entire project would be planted with grasses, shrubs

and trees to improve their appearance and to provide partial shading of the

creek. No specific development plans, other than landscaping, are recommended

for participation by the Corps. Project lands would be conveyed to the local

* . project sponsor to be used for park or greenway development. Local sponsors

would be required to provide assurances that these lands would not be usedK. for other purposes which would detract from the recomme-Jed use.

Estimated construction costs for the channel modification plan were

$11,820,100 (see Appendix 4 for detailed cost data). The unit price for

excavation was based on unclassified yardage with an allowance for excavation

S of rock materials approximately equivalent to the percent of r'ock excavated

during the construction of a small flood control project immediately down-

12
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stream on Little Sugar Creek. Real estate cost estimates were obtained

from data compiled by the Savannah District Real Estate Office.

Implementation of the structural improvement on Briar Creek, however,

would produce higher flood stages in downstream reaches and cause an

estimated increase of $12,500 annually to structures located downstream

from Colony Road. In order to mitigate these adverse effects, it is

proposed that nonstructural measures consisting of the removal of six

residential structures be implemented. These structures would be purchased

and removed from the 10-year flood plain following the same procedures pre-

viously discussed for nonstructural plans. The structures considered for

nonstructural modifications are located below the confluence of Little Sugar

and Briar Creeks between the Sharon Road and Park Road crossings (See

following map). Implmentation of nonstructural measures in downstream reaches

would result in a net economic benefit when compared to existing conditions.

Further information regarding mitigation proposals is contained in the

section entitled "Mitigation Requirements".

Total project cost for flood control measures on this portion of Briar

Creek, including mitigation cost, would be approximately $12,187,000 with

a resultant annual cost of $1,022,400. Annual benefits of $1,467,200 would

yield a benefit to cost ratio of 1.43 to 1.

The following tabulation summarizes economic data concerning this

proposal. Detailed cost and benefit data is contained in Appendix 4 to

this report.
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Summary - Pertinent Economic Data

Briar Creek Channel Modifications
(4.75 miles channel modification (vic. Colony Road to vic. Central Ave.)

A. First Cost

I. Channel Modifications
Construction costs $7,668,400
Land Cost 2,431,700
Bridge Modifications

a. Highway 1,110,000
b. Railroad 610,000

Subtotal $11,820,100

II. Mitigation Measures
Purchase and Demolish 6 structures $391,500
Salvage values (-) 24 ,6 00i/

Subtotal $366,900-

III. TOTAL PROJECT COST $12,187,000

B. Annual Project Cost (i = 7 5/8%)

Item Total First Cost Annual Cost

Channel Construction $ 11,820,100 $ 924,700
Annual 0 & M - 69,000

Subtotal $ 11,820,100 S 993,700
Mitigation Measures 366,900 28,700

Total $ 12,187,000 $1,022,400

C. Justification

Item Base Year Future Total

Annual Project Benefits $ 1,099,500 $ 367,700 $ 1,467,200

Annual Project Cost S 1,022,400 S 0 S 1,022,400

Benefit to Cost Ratio 1.07 to 1 1.43 to 1

I/ An additional first cost of approximately $30,000 will be required to
relocate families to non-flood plain sites. These cost are considered financial
cost to be shared by non-Federal interests, but, by policy, are not included in
economic analyses.
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IMPACT ASSESSMENT

The proposals for Briar Creek consist of widening the existing

channel bottom to widths varying from 60 to 40 feet with minor

deepening in isolated areas. The channel was designed to carry

the existing 10-year flow in bank. Some minor out of bank flow

during the 10-year flood conditions may occur in isolated low areas.

Adverse impacts of this plan are discussed by stream reach in the

following paragraphs. The impacts include the removal of vegetation from

one side of the creek and a temporary increase in turbidity and sediment

load. Impacts on bottom flora and aquatic invertebrates are not signifi-

cant when compared to the existing conditions. The scant flora and

invertebrates in the present sand and silt bottom of Briar Creek would

be removed, but recolonization should take place from upper stream reaches.

In the area below Colony Road, the creek passes through a narrow,

low wooded area between a residential area and the Meyers Park school
grounds. Trees adjacent to the creek in this reach are mostly tulip,

poplar, sweet gum and sycamore, with some pines and oaks on the slopes.

There is considerable undercover, but most of this reach is part of

private yards or Meyers Park School and has limited value for wildlife.

There is good shade over the creek, and a depth of 1 to 2 feet in places.

However, the water quality is poor and the bottom is shifting sand and

silt. Fish habitat is present, but limited, consisting mainly of bluegill,

sunfish, catfish and various chubs, shiners, suckers, daces and darters.

Widening the channel and clearing rights-of-way would change

the appearance of the area and further reduce its value for fish

and small terrestrial animals by removing vegetation and spreading

water over a wider, straighter, unshaded channel. Erosion would

be increased, particularly during project ccnstruction, which could

* _ increase sedimentation further downstream. Disturbed areas would be

landscaped and seeded to lessen the impact of stream bank erosion.
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In the reach between Colony Road and Sharon Road, Briar Creek

passes through the Meyers Park Country Club. Vegetation in this

reach is limited to fairway grasses and a few trees. There is no

significant wildlife habitat. Water quality is generally poor and

the absence of shade or cover further reduces the stream value for

ifisheries. Nevertheless, there is limited habitat for the species

listed for the reach below Colony Road.

Some of the trees on the creek bank would be lost if the creek

were widened and straightened. Conditions for fish would be worsened

by spreading the creek's flow over a wider, straightened channel. The

landscaping required to restore the golf course would include the

planting of selected hardwood trees immediately adjacent to the creek

to lessen the impact of removing existing vegetation. Erosion and

sedimentation downstream could detract from general appearances and the

aquatic habitat in general.

The land adjacent to Briar Creek in the reach between Sharon Road

and Randolph Road is predominantly residential. Just below Randolph

Road, the creek passes through Eastover Park. The reach from Sharon

Road to Randolph Road differs from other residential areas along many

of the creeks in Charlotte in that the houses are generally not as

closely spaced, and the maintained yards do not extend through the

*- lowest portion of the flood plain to the edge of the creek. The absence

of buildings close to the creek has resulted in wooded areas of widely

varying widths (50 - 1,000 feet) along this reach; however, there
are almost no trees or shrubs immediately adjacent to the creek, where

powerline and sewage rights-of-way appear to be regularly mowed.

There is limited habitat for the small animals that can exist in an urban

* area (songbirds, squirrels, and possibly rabbits, opossums, raccoons,

etc.). The channel in this reach has already been drastically changed

by straightening, clearing and, in places, concrete sides or riprap.

Proceeding upstream from Sharon IFoad, the creek's width and dept-h

-
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decrease:. > -' '_ m of stream meanders, shade or deep areas

limit its vt.h r so. Water quality is poor.

Chinnel ,idcmin, ,uid remove the few trees adjacent to the creek

in this reac,, and clearing for construction and maintenance rights-of-

way woj- , s V, ,eas, extend beyond the already cleared utility

rights-of-way in',o the vooded areas. A wider channel woulci spread the

small ar >J -&' , LV over" a wider area so that, under normal and low

flow ,nLi i",, creek:'s appearance, water quality and value for

:me orsrJ. Erosion would be increased as would

seo- . . -: >'..aLed downstream ipacts. Plans for revegetation

include . g . ',. planLing of selected hardwood trees ,ext to the

creek. ,ring riacement of excavated material would be done in a

manner ant wih I not .LraaL from the existing park on the west bank below

Rando.i 3oo,, ,- it etd leave these undeveloped areas even more

suit u a m "r-; Lp'" >-u 'tion by local residents.

r, . a h . >.J a; point just below Independence Boulevard

the la J .. i ) t Iy residential: There are both single family

houses and r. i 11/ housing complexes, as well as several large areas

of clt a,'ed and I, 3fld aJjacent to the creek. In the immediate

area of cr v uvaJrd land use is commercial. Much of the land

next t-o tnoc'reeL i 3'.e, cleared or covered by structures. Vegetation

is generally 1 v "r'es and a few trees characteristic of resi-

dential yards. There is very little habitat for wildlife of any type.

S Hovever, a f 7a 11, d" ' 
'spaced trees are located immediately

adjacent to ' -h hannel has been mooified by nrevious

construction. ',.1_ a y is moor and a considerable amount of

debris is prirstr , n uh, and and silt bottom. There is little

* shade for le i ra pipes empty discharnes from the

co-mercial a-a ;'i rnarkinq lots of the housinq comiplexes.

Habitat <s s . ., fi intfs reach.
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Widening of :, : :.ac , voja further worsen the water quality

and aquatic hit the small volume of water over a

wider, unshade' , aperance of the banks would be improved

by landscapi , ,.-0.,i trees and shrubs. Erosion due to constrtrcion

activities wouo0 r- > .Jientation and associated problems downstream.

In tho v , r :eJ-dtnce Boulevard, land use is cO,nrcr-i.

*-- There is 1 -r .- ,a one bank and a maintained sevor line

on h s ..-n .commonwealth Avenue and -entral Aven.>j

tne a-Ue: 1- a sr... " a V re;idential area:

t.he ii i, .I . , the 'y to toe cree. e 7

ri ght s-of -way or Cer I I r idewer lines parallel both sides of the

creek. o th e .re tht 2r is a fringe of trees along one or both

* banks r Ind- ,: !er!-e to e<!:.ral, but generally these trees are scattered

and d o not 'rov.e U. valuable nabitat. Beyonj this Fringe

(except near I -. ,.r there are cleared , I 'y igo;ts-of-way

with ,ra-r o v .. j a-, 91. Farther Dack fror, these r-ights-

of-,.a' the :-s, but Jue to the ssr,.-undi,- urbar

developre ., ofer only limited haitat. Cr

songbirds, -all terrestrial animals that can exist

in heavily populi!, . , aove Central Avenue, there ar, - :' ore

* trees (rier :ri . .:a"ore, red -maple, mulberry, and j few

oaks) close to an creek, but, like the area below C.entral

Avenue, tieir v (, -, . i l 1 i, ited to species that can live in

highly urba.ized a .

Next to I n,rip , n,0! , ral 1 venues there is conc.etet and

riprap in tihe chal, . v'i,! zirid silt bottom is present in the other

portions of thiso , o. - n. .ire reach appears to have been od ified

* by prev inus hi n, ,. t . nortion above Central Ave,,e st--ems To

have been the I, r !. . . it sortion, there -s good shadf, from the

overhangiun trlrt, i.,. t .. r for Llue ii 1, ond various sunfish

chubs, h'i.,c " . S , irr of ] :; Tas bc
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S." also been collet, The small shallow channel, poor water quality,

the lack of hol, or objects to provide shelter, and the shifting sand

bottom are the oIrincipal limiting factors for fish.

_harj rel ,' i :' o'jld probably take most of the few trees remaining

* below CenLral .vanue. The spreading of the water during normal and low

flow conditiorn,; ', a much wider, unshaded channel would further limit

habitat _, fish. he Charlotte-Mecklenburg Planning Commission has

indicated a wish 11o acquire approximately eight acres in the vicinity

of Cey:-al Av L,t fo' ,a . Thie undeveloped land above and below Central

Avenue appears , .ita;le for this purpose if properly landscaped.

Structural changes in this reach include selective clearing and replanting

of hardwood trees next to the creek. Placement of excavated material would

not adversely affect drainage or use of the area as a park.

Erosion, Y.-hi~it and sedimentation would be increased during and

after construction until vegetation is reestablished. Seeding with

grass shall be done on all cleared areas. This plan requires 486,000

cubic yards of excavation and 113 acres of clearing. A small increase in

sediment load may occur during periods of high flow due to a slight

increase in channel velc:cities. Sediment impacts are not expected to

occur downstreeT, Df the project in the more valuable habitat areas.

The recom'ende' 4.75-mile project generally follows the existing

invert elevations and avoids deepening. In areas where excavation

proceeds deeper thaq more recently deposited sediment, a draining of

wet Soils is rs2l imr.r'iatelv adjacent to the creek. Elevated

disposal areas &,nd a .icn- ly lower channel bottom could result in

bc,'r druined ,," 3rd ,er lowand hardwoods in the reestablished

cover.

T -*r!i 1r , iade compatible with local plans

far a---, ' '........ a flscu'sed in the plan description

nec~ ion. , ;i'.' -:. v,,-;Y;,t Ciplans or facilities are recommended

0%
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for participation by the Corps. Project lands, however, would be land-

scaped in a manner compatible with recreational needs and conveyed to

the local project sponsor to be used for park, greenway or other flood

plain compatible develooment.

Temporary disruptions in the flow of traffic over road crossings

within the project reach are expected to occur due to required construc-

tion of bridge modifications. These disruptions can be minimized, however,

by the estalish-ient of detour routes to route traffic around construction

areas.

The major beneficial economic impact that would result from construction

of the structural portion of the proposed plan is the reduction of existing

and future damages to the urban area of Charlotte located adjacent to Briar

Creek in the stream segment upstream from Colony Road. Implementation of

the channel modifications would produce flood damage reduction benefits to

over 200 structures located within the existing flood plain above Colony

Road. Average annual benefits of $1,450,000 are estimated for the reduction

of flood damages to those structures. No monetary benefits are claimed for

reduction of damages to future development since the plan recommends regu-

lation of the flood plain.

In the stream reach below Colony Road, however, upstream channel

modifications would result in increased flood stage and increased flood

damages. The estimated increase in economic flood losses is approximately

$12,500 annually. To offset the induced damages, it is proposed that six

residential structures be purchased and removed from the flood plain.

Implementation of this mitigation measure would result in the realization

of an additional 517,290 in annual project benefits when compared to

existing conditions and th us increase total annual project benefits to

$1,467,200.
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Construction of the mitigation proposals below the channel modifi-

cation project would result in the fee purchase of an additional 3.5 acres

of land which would be conveyed to the local project sponsor for future

regulation in a flood plain compatible manner.

Construction of a flood control project on Briar Creek would reduce

health hazards, particularly those created by the overflow of low lying

areas. Other intangible benefits include: the reduction of risk to

human life and limb and the peace of mind that goes therewith; reduced

number of traffic disruptions, and improved aesthetic quality.

EVALUATION AND TRADE-OFF ANALYSIS

A comprehensive cannel modification proposal consisting of 8 miles

of channel enlargement was originally formulated for Briar Creek during

Stage 2 of the planning process. More refined analysis of this alternative

however, lead to the conclusion that the upper portion of this plan would

not be economically justified. Based on this, the original plan was reduced

in length to optimize the net return on investment.

Nonstructural proposals were also evaluated and in certain areas

were found to be economically feasible. The structural solution was

selected over the nonstructural on the basis of a small difference in

excess benefit, and in deference to city officials' desire to preserve

residences to nmet the nero )f a short supply market.

NITIGATIO! REOUIREMENTS

Impl jriertaion of lhI proposed alternative on 9riar Creek would result
in increased flood iare in adjacent downstream areas. The affected reach

is generally det ired by -!cny Road ds an upstream limit and extending down-
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stream below the confluence of Little Sugar and Briar Creeks to the

vicinity of Sharon Road. Increased flood stages in this area are dis-

played on flood profiles contained in Appendix 3 to this report. The

estimated increase in economic damages in this stream segment resulting from

upstreaii improvements is approximately $12,500 annually. Eighty-three

percent of this monetary increase is concentrated below the confluence of

Little Sugar and Briar Creeks.

.- +As a mitigation measure designed to offset the increase in economic

damages, it is recommended that six structures in the stream segment

between Sharon Road and Park Road be purchased and removed from the 10-year

flood plain. This damage reduction measures would be implemented following

the same procedures previously discussed for proposed nonstructural plans

L at an estimated first cost of $366,900. The net result of this mitigation

effort would reduce post project damages in downstream reaches below

.+ structural improvements by S29,700 annual, or a net damage reduction of

$17,200 annually when compared to damage expectations based on existing

conditions.

Inclusion of mitigation measures increases the total project cost

for Briar Creek to $12,187,000. Annual project cost of $1,022,400 when

compared to annual benefits of $1,467,200 yields a benefit to cost ratio

of 1.43 to 1.

COST ALLOCATION

All project costs associated with the implementation of the proposed

water resource alternative on Briar Creek have been allocated to flood

control. No specific recreational facilities have been recommended



as part of this alternative. Landscaping of project-related lands

will be conducted in a manner conducive to future recreational develop-

ment by non-Federal interests. No significant increases in project cost

are anticipated from these landscaping measures.

COST APPORTIONMENT

The traditional method of apportioning structural costs between

Federal and non-Federal interests is based on the standard requirements

established as Federal policy for "local protection" works. Under this

policy, non-Federal interests are required to furnish all lands, easements,

and rights-of-way required for project construction and proper project

maintenance. Non-Federal interests are also required to bear the costs of

modifications to all utilities and highway crossings required for project

construction. In addition, the local sponsor must operate and maintain

the project after construction in accordance with Federal requirements.

The Federal Government would be responsible for all flood control con-

struction costs, including costs incurred in performing investigations

and designs and costs incurred for the modifications to railroad crossings.

Cost of mitigation measures would be apportioned using the same percentage

ratio of apportioned Federal/non-Federal cost determined for the structural

portion of the plan. Following this method, the apportionment of project

cost for the Briar Creek project would be as follows:

84
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Cost Apportionment

(Traditional Method)

Channel Modification - Briar Creek

Item First Cost Annual O&M Cost

A. Channel Construction Cost (Total $11,820,100)

I. Federal Cost
Project Construction Cost $7,668,400 $ 0
Railroad Modifications 610 000 0

Subtotal Federal Cost $8,278,400 (70%) 0

II. Non-Federal Cost
Lands $2,431,700 0
Highway Bridge Modifications III0 000 0

Subtotal Non-Federal Cost $3,541,700 (30%) 0

III. Annual 0 & M Cost (Non-Federal) $ 0 $ 69,000

B. Mitigation Cost (Total = $366,900)

I. Federal Cost (70%) $ 256,800 0

II. Non-Federal Cost (30%) $ 110,100 0

C. Total Project Cost ($12,187,000)1/

I. Federal Cost $8,535,200 $ 0

II. Non-Federal Cost $3,651,800 $ 69,000

1/ An additional $30,000 in first cost would be required to comply with
requirements of P.L. 91-646. These cost are project related cost necessary
to offset personal relocation expenses and would be cost shared on the same
basis as mitigation costs. This would result in an additional $21,000
Federal expense and $9,000 additional local expense.
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FEDERAL RESPONSIBILITIES

The presently estimated Federal share of the total first cost for

channel modification on Briar Creek is $8,535,200, plus an additonal

$21,000 necessary to comply with requirements of P.L. 91-646. The Federal

Government is responsible for the preparation of detailed design memorandrs,

plans and specifications and for construction of the project.

[ION-FEDERAL PESPONSIBILITIES

The presently estimated non-Federal share of the total first cost

of project construction is $3,651,800. An additional $9,000 of local

funds will also be required for the local share of personal relocation

expenses (P.L. 91-646). Project maintenance, which is currently estimated

to be $69,000 annually, is the sole responsibility of the local sponsor.

The ABC's of sponsorship are spelled out in detail in the "SUMMARY -- ASSESSMENT

AND EVALUATION OF DETAILED PLANS" section.
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• "Nonstructural Measures - Briar Creek

Nonstructural alternatives evaluated in Stage 3 indicated that reaches

of Briar Creek above proposed channel improvement were justified for non-

structural measures. The best plan would remove twenty-nine residential

*. structures from the reach beginning at Country Club Drive and extending

to the upstream study limits (See following map). The affected structures

would be purchased at fair market value (including the purchase of related

lands and improvements) and either relocated or demolished, depending on

the type and condition of the structure and the availability of relocation

sites. Actual implementation of nonstructural alternatives would likely

result in a combination of relocations and demolitions. For decision

purposes it is assumed that all affected structures would be demolished.

Determinations to relocate or demolish a specific structure would be made

*during post-authorization investigations. Economic evaluation of the

- . demolition alternative for this portion of Briar Creek yielded the following

pertinent economic data.

Pertinent Economic Data

Nonstructural Measures -- Briar Creek

(Country Club Drive to Upstream Limit)

Alternative First Cost Annual Cost Annual Benefits B/C Ratio

. 1982 $ 7-5/8%

Demolish

29 Structures

(Country Club Drive
0 to Upstream Limit) 51,259,900 S 98,600 $173,300 1.76 to 1
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IMPACT ASSESSMENT

Implementation of nonstructural measures on this portion of Briar

Creek would result in the displacement of approximately twenty-nine families

from the affected structures.

Relocation activities may cause problems for these families. Efforts,

however, would be made to reduce to a minimum the inconveniences and

problems resulting from implementation.

Construction of this alternative could remove twenty-nine structures from

the housing market and place a temporary increase in the demand for housing.

This would result in an increase in new housing construction in non-flood

plain areas.

The estimated first cost of implementing nonstructural measures on

this reach of Briar Creek is $1,259,900. This results in an annual costs

of $98,600 and when compared to annual benefits of $173,300 yields a

benefit to cost ratio of 1.76 to 1. An additional first cost of approximately

$145,000 would be required to relocate affected families to non-flood plain

sites. These costs are considered as financial costs to be shared by non-

Federal interests, but not included in economic costs analysis.

Cons'.-uction of nonstructural measures on Briar Creek would result in

the fee purchase of approximately 9.8 acres of land which would be conveyed

*to the local project sponsors. Local project sponsors would be required to

*- regulate future development of these lands in a manner compatible with flood

plain usage.

Other tangible and intangible benefits resulting from the construction

of this project include reduced evacuation cost during flood periods, reduction

of health hazards resulting from the flooding of inhabited properties, the

reduction of risk to human life and limb and the peace of mind that qoes

therewith, and improved aesthetic quality.
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EVALUATION AND TRADE-OFF ANALYSIS

rNo trade-offs were required in connection with the implementation

of this alternative. Individual economic reaches evaluated in Stage 2,

however, were combined in Stage 3 in the interest of continuity and providina

a uniform level of protection.

COST APPORTIONPENT

Apportionment of costs in accordance with current policy is as follows:

Cost Apportionment

Nonstructural Measures -- Briar Creek
Demolish 29 Structures (Country Club Drive to Upstream Limit)

Item First Cost Federal Cost Local Cost

Construction Cost $1,259,900 $1,007,900 $252,000

Associated Relocation Cost
(P.L. 91-646) 145,000 116,000 29,000

TOTAL COST $1,404,900 $1,123,900 $281,000

FEDERAL PESPONSIBILITIES

The p -Atim~ted Federal share of project cost for 'his portion

of Briar Crecr ',tj on crrent policy is $l lU?.,9Q0, consistina of a S1,007,900

*4"

S



r e We

share of construction cost and a S116,000 share of personal relocation --

cost. The Federal Goverroment is responsible for the preparation of plans

and specifications and for construction of the project.

.ION-FEDERAL PESPONSIBILITIES

The presently estimated non-Federal share of the total cost of this

nonstructural plan for Briar Creek is S231,000 consisting of a $252,000

share of construction cost and a S?9,0 0 share of personal relocalion

cost. These costs may be either a cash or in-kind contribution. The ABC's

of sponsorship are spelled out in detail in the "SUMMARY -- ASSESSMENT

AND EVALUATION OF DETAILED PLANS" section.

L
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Briar Tributary 2

j If aie 2 investigations on Bri~r Tributary 2 indicated that

nonstructural flood control measures provided the only viable solution

for the alleviation of flood damages. Several variations of nonstructural

alternatives were evaluated during Stage 3 in an effort to select the most

feasible plan for recommendation. These variations were generally in the

boundaries of the flood plain being treated. Subsequent sections describe

the impacts of the plan considered most feasible for implementation.

Selection of the plan was made after full consideration of an array uf

altur natives.

Nonstructural Measures- Briar Tributary 2

The best plan for addressing the flooding problems along Briar Tribu-

tary 2 would be to remove thirteen residential structures in that reach

beginning at Grafton Road and extending upstream to Galway Drive (See

following map). The affected structures would be purchased at fair market

value (including the purchase of related lands and improvements) and either

relocated or demolished, depending on the type and condition of the structure

and the availability of relocation sites. Actual implementation of non-

structural alternatives, if authorized would likely result in a combination

of relocations and demolitions. For decision purposes it is assumed that

all affected structures woulJ be demolished. Determinations to relocate or

demolish a specific structure would be made during post-authorization investi-

gations. Economic re-evaluation, during Stage 3, of the demolition alterna-

tive for Briar Trib!,fary ? yielded the following pertinent economic data.
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Pertinent Economic Data

Nonstructural Measures -- Briar Tributary 2

Alternative First Cost Annual Cost Annual Benefits B/C Ratio

1982 $ 7-5/8%

Demolish 13 structures

(Grafton Road to

Galway Drive) $737,300 $57,700 $61,700 1.07 to I

IMPACT ASSESSMENT
L

Implementation of nonstructural measures on Briar Tributary 2

would result in the displacement of approximately thirteen families from

the affected structures. Relocation activities may cause problems for these

families. Efforts, however, would be made to reduce to a minmum the inconveniences

and problems resulting from implementation.

Construction of this alternative could remove thirteen structures from

the housing market and create a temporary increase in the demand for housing.

This ould result in an increase in new housing construction in non-flood

plain areas.

The estimated first cost of implementing nonstructural measures for

Briar Tributary 2 is $737,300 (Demolition Alternative). This results in

an annual cost of $57,700 and when compared to benefits of $61,700 yields

a benefit to cost ratio of 1.07. An additional first cost of approximately

93
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$65,000 will also be required to relocate affected families to non-flood

plain sites. These costs are considered as financial costs to be shared

by non-Federal interests, but not included in economic cost analyses.

Construction of nonstructural measures on Briar Tributary 2 would

result in the fee purchase of approximately 3.7 acres of land which

would be landscaped and conveyed to the local project sponsors for incorpora-

tion into a proposed park. Local project sponsors would be required to

regulaLe future development of these lands in a manner compatible with

the flood hazard.

Land acquired as part of this plan may be suitable as part of future

park development desired by the Planning Commission in this general vicinity.

Selective clearing and landscaping would be the same as described for ?riar

Creek.

Other tangible and intangible benefits resulting from the construc-

tion of this project includes reduced evacuation cost during flood periods,

reduction of health hazards resulting from the flooding of inhabited

properties; the reduction of risk to human life and limb and the peace of

mind that goes therewith; and improved aesthetic quality.

EVALUATION AND TRADE-OFF ANALYSIS

No trade-offs were required in connection with the implementation of

this alternative. Individual economic reaches evaluated in Stage 2, however,

were combined in Stage 3 in the interest of continuity and a uniform level

of protection.

COST APPORTIONMENT

o Apportionment of project cost in accordance with current policy is as

follows:

95

I

i • . : , ;



Cost Apportionment

Nonstructural Measures -- Briar Tributary 2
Demolish 13 Structures (Grafton Road to Galway Drive)

Item First Cost Federal Cost Local Cost

Construction Cost $737,300 $589,800 $147,500

Associated Relocation Cost
(P.L. 91-,46) 65,000 52,001300

TOTAL COST $802,300 $641,800 $160,500

FEDERAL PESPONSIBILITIES

The presently estimated Federal share of the total first cost of non-

structural plans for 3riary Tributary 2 is $641,800 consisting of a $589,800

share of construction cost and an estimated $52,000 share of relocation cost.

The Federal Government is responsible for the preparation of plans and speci-

fications and for construction of the project.

lION-FEDERAL PESPONSIBILITIES

The presently estimated non-Federal share of the total first cost of

nonstructural plans for Briar Tributary 2 is $160,500 consisting of a $147,500

share of construction cost and a $13,000 share of relocation cost. These

costs may be either a cash or in-kind contribution. The ABC's of local sponsor-

ship are spelled out in detail in the "SUMMARY -- ASSESSMENT AND EVALUATION OF

DETAILED PLANS" section.
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Little Sugar Creek

Pes)ults of Stage 2 evaluations on Little Sugar Creek indicated that

three ,Lructurdl alternatives were economically justified and worthy of

Stdge 3 invetgatiuns. These alternatives included 1.09 miles of chanrl

modiricati-ns in the vicinity of East Boulevard and East Morehead 2tr,?.

cnannel riodification/paved channel proposal in the channel reacl, t .
indetpendence Boulevard and East 4th Street; and a third alternativt

coni>,t i!)g of reservoir storage on Derita Branch in combinatio, ,iit '

apt;.) , tely 2.0 miles of channel modifications in the vicinity :f 16c .
~.tr+a and Craighuad Road. In addition, nonstructural proposals v,<re

justified or several economic reaches, which would not be protected by

structural solutions.

A complete review of hydrologic/hydraulic computatons for Little Sugar

Creek was performed during Stage 3. Changes in computed flood stages

necessitated re-evaluation of damages and re-formulation of alternative plans.

Further evaluation of the downstream channel enlargement plan indicated a lack

of economic justification.

Increased cost and reduced benefits were encountered in the reach pre-

viously considered for channel modification with some paving (Independence
Boulevard to East 4th Street) and resulted in a loss of economic viability.

In the upper reaches, reformulation resulted in the elimination of
thL dry reservoir on Derita Branch. Control of flooding was achieved by

extending channel work further downstream through a railroad embankment

constriction. Other downstream constrictions (Northwest Freeway Culverts)

cause ponding which prevents increases in floodstages downstream of the

fretway.

Nonstructural propOsdlS were also reformulated as described in sub-

tequent seiction, d.t.cribinq the Stage 3 evaluations of potential alternit ves.
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The following sectiurs ..tribe the impacts of plans considered

most feasible for implementation. Selection of these plans was made after

full consideration of the impacts of all plans considered in Stage 3.

Nonstructural Measures Lower Little Sugar Creek

Proposals for flood control improvements on the lower portion of Little

Sugar Creek above its junction with Briar Creek were reevaluated dtiricq Stage 3.

The draft version of this report recommended construction of a combination

structural/nonstructural plan consisting of approximately 1.08 miles of channel

conveyance improvements beginning approximately 1,350 feet downstream from

East Boulevard and extending approximately 700 feet upstream from East Morehead

Street in conjunction with the evacuation and demolition of 89 residential

structures from the 1Q-year flood plain in the stream reach between Sharon

Road and Princeton Avenue. Eighty-one of these structures were located within

the existing 10-year flood plain and the remaining eight structures were

located in the post-project 10-year flood plain due to increased flood stages

resulting from upstream channel modifications.

Careful review of this draft plan, however, indicated a lack of

incremental justification for the structural portion of the proposed plar.

Therefore, during the late stages of feasibility investigations, the

structural improvement was deleted and the scope of the proposed non-

structural improvement was reduced to a plan for the purchase and demo-

lition of 77 flood plain structures located in the 10-year flood Qlaii

between Park Road and Princeton Avenue. Structures located in the 10-year

flood plain of the deleted nonstructural reach between Sharon Road and

Park Road would remain subject to induced flood damages resulting of

channel modifications proposed for adjacent Briar Creek. Therefore, proposals

for removal of these flood plain structures were included as a mitigation

measure as part of the Dropospd structural plan for Briar Creek discuss .!

in previous sections of this repot.
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The modifiu plan ,[or addressing flooding problems in the lower

reach of Little ugar Creek consists of the removal of 77 residential

structures from the flood plain in the stream segment beginning at Park

Road and extending upstream to Princeton Avenue. (See following map).

The affected structures would be purchased at fair market values (including

The ! . e )f rel~ted lands and improvements) and either relocated or

demoliThud, depending on the type and condition of the structure and the

availability of relocation sites. Actual implementation of nonstructural

alternatives, if authorized would likely result in a combination of reloca-

tion- a:.J demIolitions. For decision purposes it is assumed that all affected

sty ,- ! es would be deiolished. Determinations to relocate or demolish a

specific structure wouild be made during post-authorization investigations.

Pertinent economic data concerning this proposal is contained in the

following tabulation. Further detailed data is presented in Appendix 4.

PERTINENT ECONOMIC DATA

Nonstructural Measures - Lower Little Sugar Creek

Alternative First Cost Annual Cost Annual B/C Ratio
1982 $ 7 5/8% Benefits

Demolish 77 structures
(Park Road to

Princeton Ave.) $2,971,300 $232,500 $309,100 1.33 to 1

IMPACT ASSESSMENT

Implementatiot, of norstructural measures on this portion of Little

Sugar Creek woujld result in the displacement of approximately 77 families

• from the affected structures. Relocation activities may cause problems

for thtse families. Efforts, however, would be made to reduce to a minimum

_!,( , )nvl problems resulting from implementation.
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Construction of this alternative could remove 77 structures from

the housing market and create a temporary increase in the demand for

housing. This would result in an increase in new housing construction in

non-flood plain areas.

The estimated first cost of implementing nonstructural measures for

this portion of Little Sugar Creek is $2,971,300 (Demolition Alternative).

This results in an annual cost of $232,500 and when compared to benefits of

$309,100 yields a benefit to cost ratio of 1.33 to 1. An additional first

cost of approximately $385,000 will also be required to relocate families

to non-flood plain sites. Theie costs are considered as financial costs

to be share by non-Federal interests, but not included in economic cost

analyses.

Constructon of nonstructural measures on the lower portion of Little

Sugar Creek would result in the fee purchase of approximately 46.5 acres

of land which would be landscaped and conveyed to the local project sponsors

for regulation in a flood plain compatible manner, in accordance with guidance

furnished by the Secretary of Army acting through the Chief of Engineers.

Other tangible and intangible benefits resulting from the construction

of this project includes reduced evacuation costs during flood periods,

reduction of health hazards caused by the flooding of inhabited properties;

the reduction of risk to life and limb and the peace of mind that gives

therewith; and improved aesthetic quality.

EVALUATION AND TRADE-OFF ANALYSIS

No trade-offs were required in connection with the implementation of

thi, alternative. The combination structural/nonstructural alternative as

pr,?posed in the draft. report provided protection to commercial concerns in

I
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the proposed channel modification reach at the expense of induced
C! damages to downstream residential structures. Since the structural.

improvements were dtlettd due to the lack of incremental economic

justification, there would be no trade-offs involved as a result of

pla! i!npl;1a intat ion.

COST AP PORT 10tmENT

*- pourT onrent Of prOJ-L oL in accordance with current, policy is

as follows:

4- Cost Anportionment

Ncr!structurai MIeast~res -- Lower Little Sugar Creek
DeIrolish 77 Str',-Uures (Park Road to Princeton Avenue)

Item First Cost Federal Cost Local Cost

Construction Cost $2,97i,300 $2,377,000 S594,300

Associated FRelocaticn Cost
(P.L. 91-646) -- 38b,000 308,000 77,000

TOTAL S3,356,300 $2,685,000 $671,300

* FEDERAL PESPONSIBILITIES

The presently ~siaeJFie.eral share of project cost for the non ,tructural

* ~ ~ plan on lower Litt!('~, - rc.,jied on current policy is S$2,62-5,000, con-

sistingj of a S1-,3.7, 22'0;art of construction cost arid a S301'',,000 share of
Cerzna I r-(,o cot4( J, r 4ed '~ overncint i, respons i ble for ttK

p~wparoti )h .d ; r), ant, for cu)nstruct ion oi~ h rg
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[ION-FEDERAL RESPONSIBILITIES

The presently estimated non-Federal share of the total project

cost is $671,300 consisting of a $594,300 share of construction cost

and a $77,000 share of personal relocation costs. The ABC's of sponsor-

ship are spelled out in detail in the "SUMMARY -- ASSESSMENT AND EVALUATT3N

OF DETAILED PLANS" section.

Channel Modification - Upper Little Sugar Creek

Proposals for flood control improvements on the upper portion of

Little Sugar Creek above the Northwest Freeway consist of approximately

2.56 miles of channel conveyance improvements beginning approximately

600 feet upstream from the Northwest Freeway and extending approximately

540 feet upstream from East 36th Street (See following map). The

plan consists of widening the existing channel bottom to a width of

30 feet and shaping banks to a slope of 2 horizontal to 1 vertical.

Extimated construction yardage is 100,500 cubic yards. Riprap would be

placed in areas where velocities would create a potential for bank

erosion. Four bridge replacements (East 18th Street, North Davidson

Street, North Brevard Street and East 36th Street) would be required

*in addition to additional culvert capacities at the SCL Railroad,

Parkwood Avenue, and 2 Norfolk and Southern Railroad Crossings.

Total land requirements for channel plan would be 52.6 acres

including l1.6 acres remote to the work site for disposal purposes. This

estimate is based on an average right-of-way width of 110 feet. Detailed

hydraulic des ijn for this alternative is presented in Appendix 3 to this

report.
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LaIJ . :. . ee and would be placed under the control

t of the local spuns-_t , i zorcit.ion that would be suitable for use as a

conservatior .,'a rce .:d i v recreation area such as a walking trail.

This possibly cou A. :. ad an extension of the existing Cordelia Park

ar , gre&,,ay mci c. 7' Kpc would grade, grass and plant trees ir

a, porc;ins,! oT.h: r,"m-.t--way disturbed by construction, but would

)Ot pIrtilate W' ... iding of any specific recreation structures.

, " , u L nil cian would be about (5 781 3tD (See

c.. . o4 cost data) and annual cocLs ;oulc

- . ,- -: wr,uil project maintenance. ,,ten

c ; d ..j l. . i -_ ol 0 -a,300, the resultant benefit to cost

P 1PACT ' C_ L ,' T

' ... - , proposed for channel modification, passes

tt! a , ,M '., i;)re or irantly industrial and commercial, with

So t':,i r ra- I 1, rt. bout 1/3 of the reach passes through a

I tarae rd ,oal y, , a. co Street to Parkwood Street, the creek

p .e t iroh a a- rdeia Park). In the area just below

rrariqheajl .a t' '.,zi ircas and undercover on both banks except

f..',r a.O .r, ,)s a- f2i r, width immediately adjacent to the creek

ch h .s-of-way. The tree mixture includes

- v<c , ., -, . _._;,;.c .9 , vines and hickories. Because of

the 'j 7. i;rn a v , ' -. 1 -, .,i,,tr of commercial and residential

dvelc' t r" C -.. 4.. i fe habitat is Iimitcd for songbirds,
c T ' :' r, t 1 I t can live ic an n urba!n t_!ivlronmerit.

Fro! ,,' . I ''. l t of thu :rc e~t, v~>etatior, is

. . ,O"i'L ,.,-.c ,' 0..*

0
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devtflopfnent anw 2.. 2 :.s value for wildlife than the reach above.

The channelI ha a,- 3n i-cu-ified along most of the reach as it

*passes tia' aa :rw or industrial properties. The creek is

very sha o. ~- L,,' a a vered with sand and silt; and there is

it tl I ' e o C D S the day. Water quality and fish habitat

are pour.

-. ~eOT valuable habitat and the previous changes

to t h, t: -. li J catijn would not result in significant

0os> S , S, u %~ -l! c, and planting of hardwood trees close

w ~ - ~habitat, but widening and straightening

would have 3aJvo-se I ru ere would be no substantial overall losses

or ga ins .

Er x 'nvertebrates will be removed in the
charinel imt.' 2  snd and silt bottom should gradually

recoonw~frc '~ ~~:iinvertebrates above the project.

Lr 'aioi to d sedi [Tentation would be increased during
and al"ter Qontr ,,h cannel modifications until vegetation is

* - reest ab I ihel. Se.Y-3~crsses would be done in all cleared areas.
* ~Tlhis plan reu'>cIC~~ c~hc yards of channel excavation. A small

increast. in- sed t loid -ay occur during periods of high flows due to

a possile >cre-, a 1! r< velocities. Sediment impacts are not
expectped toc OcW" V jn rcf the Project.

T 0 ar d'Y '<iu r 'low of traffic over road crossings

wi thin t11 na - < xc to occur due to required construction
of bridc vn ' '. a:i srorations car, be minimnized by the establish-

* moirnt cf ca,* ~ fi away froml construction areas.



The major economic impact that will result from construction of the

proposed project is the reduction of existing and future damages to the

urban area of Charlotte, North Carolina. Implementation of the plan would

produce flood damage reduction benefits to approximately 58 structures

located within the existing flood plain. Average annual benefits of

$836,300 are estimated for the reduction of flood damages to existing

structures. No monetary benefits are claimed for reduction of damages to

future development since the plan recommends regulation of the flood plain.

Construction of the proposed project would also reduce health hazards,

particularly those created by the overflow of low lying areas. Other

intangible benefits include: the reduction of risk to human life and limb

and the peace of mind that goes therewith; reduced number of traffic

disruptions, and improved aesthetic quality.

EVALUATION AND TRADE-OFF ANALYSIS

Flood control alternatives formulated during stage 2 for this portion

of Little Sugar Creek included nonstructural measures and a combination

structural alternative consisting of channel enlargement and reservoir

storage on Derita Branch, a tributary to Little Sugar Creek. Both alter-

natives were found to be economically justified. The majority of structures

considered for nonstructural modification, however, were commercial concerns

which located in this area for location advantages and for access to rail

and highway transportation systems. The relocation of these establishments

could result in substantial business losses. For this reason, nonstructural

measures were deemed undesirable as a means of reducing flood damages.
6

Stage 3 evaluation of structural alternatives indicated that the

need for reservoir sLorage could be eliminated by extending channel modi-
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fications further donstream through a manmade construction created by

the Seaboard Coastline Railroad embankment. By increasing culvert

capacity through this embankment, floodflows could pass into a reach

of Little Sugar Creek which has sufficient storage and conveyance capacity

to pass the increased flow with an insignificant adverse affect downstream.

The Northwest Freeway culvert system, located downstream from the SCL

-' Railroad causes ponding of runoff and would thereby eliminate any

- adverse effects downstream.

MITIGATION MEASURES

Construction of the plan described would not create any adverse

conditions in stream reaches below the Northwest Freeway. Mitigation

measures, therefore, were not required to offset induced downstream damages.

The insignificant adverse impact on the area's environment would not warrant

mitigation efforts.

COST ALLOCATION

All project costs associated with construction of the proposed

water resource alternative on Little Sugar Creek have been allocated

* to flood control. No specific recreational facilities have been

recomiended as part of this alternative. Landscaping of project-related

lands will be conductcd ir a manner conducive to future recreational

*. development by nor,-Federal interests. No significant increases in project

0 costs are antic ip--,.I from tnesL landscaping measures.



COST APPCrF-T ItbNM *EN[F

The traditional metnod of apportioning structural costs between Federal

and flon*Federal interests is based on the standard requirement established

ais I Jt~raI policy for 'local protection" works. Under this policy, norn-
Federal interests are required to furnish all lands, easemeritt and rig Wt
of-way rupiired for project construction anJ proper p roject mairtencr.
Non-Federa int fe 1 eS are also required to bear the costs of mcr,jifiain
to 11 ut ilIi Lies, 3nd hiqghway crossings required for pro;ject c.ir'-ct Win.

Ini adition, thC lJ-" 1 i r ust operate and maintain the pr _Jtct after
construction in ac*~orddnce with Federal requirements. The Federal Government
would be responsible for all flood control construction costs including costs

4 incurred in performing investigations and designs and costs incurred for
the moidifications 1- railroad crossings. Following the traditional method
of apportionment of project cost would be as follows:

Cost Apportionment (Traditional Method)

Channel Modifications - Upper Reach

Little Sugar Creek

Estimated First Cost Annual 0&M Cost

FederalI

Construction Cost -Channe-,l Modification S2,136,300 0
Railroad M1odificaitions S1,369,900 0
Total Federal Cost S3,506,4100 0

* Non-Federall

L and C-ost - Ch a!r 7el -Ii Vjicrs S 9?5 ,C 0
Highway Bridge ,odific~tinns s1,35m,10 0
Arra Ma in tenarice ' .fr odification S___ 45,000

*Total Non-Feder-cl Cos!t 5 1-7E0 u -S, 0 0

1 '



FED)E RA L E S P 0N I L

i,, i~r &.'teceral share of the total first cost of the

in. i~ . lternative for Little Sugar Creek is $3,506,200.

res-ponsible for the preparation of detailed

I p in d sneccifications and for construction of the

,'i- LD TIE

r~st~ ~~>'I~OL-dron-Federal share of the total first cost of

A~~~~~~ J'c , ~. ~,' i. The local project sponsor is responsi-

1 I jrv -' ~roitnct r~dirtturiance which is currently estimated to be
r~~n~mi~jS i~e CsOf sponsorship are spelled out in detail in

the J~t<~' - SSiISSl1ENT 4ND EVALUATION OF DETAILED PLANS' section.

*Nonstructural Measures Upper Little Sugar Creek

At -he Zn I.<~ i nvestigations, two viable nonstructural

0 fI oJ r a " -;ine(J in consideration for the portion of
4 . reet (See following map). These

a! t 1. '' nonstructural protection via removi ng

r J1-r i , ting' flood plain. The number of

5 .. I ( I .4 . Lir-n st-age 3 due to hydraulic refinements.

'.... .... . .Vjl of 16 residential structures in

K. . . crth Tryon Street. The affected

.rw............ Inmarket value (including the purchase
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of r Iatu! p : ,rererrt, and either relocated or demolished,

,jd.rcr, I er fl~ di, h~~~, c ~ondition of the structure and the availability

of o .- . Actual implementation of nonstructural alternatives

would 1 4! :, r:-ult in j combination of relocating some structures and

da h others. For the purpose of the feasibility study, however,

. n was rlde t, it all affected structures would be demolished.

TI . . n r0'"I 4W *Jish a specific structure would be made

* d [ ir ' :4 " I'3iations. Economic evaluation during

-. 'ternatie for the portion of Little Sugar

- k 1. ov,.i . .p er nt economic data.

-, , -, ,conomic Data

* . A .i :-".-asres - Little Sugar Creek
-o 'pstream Study Limits)

.0r . S U Annual Cost Annual Benefits B/C Ratio
7-5/8%

$34,200 $67,800 1.98 to 1

I measures on this portion of Little

... . ,-placement of approximately sixteen families

t, t .. .ocation activities may cause rroblems for

these " . '. , '7! I. s, ,we.r, old be made tn reduce to a minimum the

.. .... ir, K ,, ",:I from impl -eme tat ion.

p:- : , ". .

'0 - - " "'
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Construction of this alternative could remove sixteen structures from te

housing market and place a temporary increase in the demand for housing.

This would result in an increase in new housing construction in non-flood

plain areas.

Ti,.. ,-_Limated first cost of implementing nonstructbral reas ,o

channel rLich upstream from North Tryon Street is $437,000. Thiis r-..,.

_ an annual cost of S34,200, and when compared to benefit, of /I6t, . i.

benefit to cost ratio of 1.98 to I. An additional first cost of a.,> a, A

SSO.uO would also be required to relocate affected ftrcllies to 'c -

pbiin sites. These costs are considered as financial costs, L _ s, ar ,d

by non-Federal interest, but not included in the economic cct' analysis.

Construction of nonstructural measures on this reach of Little Sugar

* Creek would result in the fee purchase of approximately 3.3 acres of lm-,d

which would be conveyed to the local project sponsors. Local proiect

sponsors would be required to regulate future development of these !,nds

'n a manner compatible with flood plain usage.

Other tangible and intangible benefits resulting from the cor.r.;ct io:,

of tris project include reduced evacuation cost during flood periods,

' reduction of health hazards resulting from the flooding of inhabited roprties,

and reduction of risk to human life and limb and the peace of mid that gcL:.

therewith, and improved aesthetic quality.

EVALUATION AND TRADE-OFF ANALYSIS

Nonstructural alternatives present the only economnically t ea. ;ble

measures of reducing flood damages to this reach of Little S.Sr K,,.

-tructui -l alternative of enlarging the culvert caaracit' -f ' th

• " .. . . .... L " -1 ., - . . " . " ,..'.. "--, 1.11 -1



- Stret i.>f ull-A It . Aper,,erced in this reach but would also
result in higher fl& I,-,, > Jownstream. Individual economic reaches

evdluatecJ in Stagt, r i-;<tstruc.Tural measures were combined in Stage 3
in tho2 int,,re t  3 ''~r t r providing a uniform level of protection.

C -T -.;KRT iON1ENT

mot f costs in ccordance with current policy -is as follDws:

.ct-'porticni-ent

*cvr4,uctural r-leasures - Upper Little Sugar Creek
16 Structures (Niorth Tryon Street to Upstream Limit)

.irSt Cost Federal Cost Local Cost

* .onst Ost 5127,000 S349,600 $87,400

-'6) 80,000 64,000 16,000

Qos $H,000 S413,600 $103,400

F E DE P A [ Il T'

7, i;cJe FeiieralI share of the total f irst cost of

* ontm h ti~ fic of L it tlIe Sugar Creek is S,13,600 con-

siotinq -i S,3, '' -, o: *C.ontructicn cost and a $64,000 share of

'V ~oncass. he Federal Government is responsible

3ncJ .pecifi(-aticns and for construction of the



.. . .. . .. . .. . .-errlsiiare of the total f irst cost for,

ALittle Sugar Creek is £103,400,

:* u.-trLjction cost anid a $l6,Ouju shaire of
I -vither a cash or in-kin:. centioib!on

Out in detaill in the 'SUJMMARY -

tPLANS" section.
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Sugar-Irwin Creek

Results of Stage 2 evaluations on Sugar-Irwin Creeks indicated that

four economic reaches were justified for nonstructural flood control

measures in addition to a levee/floodwall alternative at the confluence

of Irwin Creek and Stewart Creek. Refinement of hydrologic and hydraulic

computations in Stage 3, however, indicated that the levee height and

alignment proposed in Stage 2 was insufficient to satisfy Corps criteria

for implementation of projects of this type. Redesign of the proposed

levee dnd floodwall proposal raised the first cost of this alternative

resulting in a loss of economic justification.

Nonstructural alternative, however, in various reaches of the creek

remained economically feasible. Several variations of nonstructural

alternatives were evaluated in Stage 3 in an effort to select the most

feasible plan for recommendation. These variations were generally in

the boundaries of the flood plain being treated. Subsequent sections

describe the impacts of plans considered most feasible for implementation.

The ,election of these plans was made only after full consideration of an

array of alternatives.

Nonstructural Measures -Lower Reach Sugar-Irwin Creek

The i'est plan for addressing the flooding problems along the lower

reach of Sugar-Irwin Creek would be to remove 24 residential structures

in that reach beginning at Yorkmont Road and extending upstream to

Clantorn Road (See following map). The affected structures would be

,urch'%ed at fair market value (including the purchase of related lands

* and improvements) and either relocated or demolished, dependinq on the

116
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type and ,uolition f the structure and the availability of relocation

sites. Ac:tal implementation of nonstructural alternatives would

likely res- it in a combination of relocations and demolitions. For

decision purposes, it is assumed that all affected structures would be

demolished. Determinations to relocate or demolish a specific structure

would be nale during post-authorization investigations. Economic evaluation

of the dL:olition alternative for this portion of Sugar-Irwin Creek yielded

tSO fol lng pertinent economic data.

Pertinent EconomiL Data

Nonstructural Measures - Lower Reach - Sugar-Irwin Creek

:,!terr i, First Cost Annual Cost Annual Benefits B/C Ratio
1982 S 7-5/1

7-/ructures

(Yorkn:ont Road to
Clanton Road) $858,300 $67,100 $111,600 1.66 to 1

IAPACT SSSSMENT

Implo "entarion of nonstructural measures on this portion of Sugar-

Irwin Creek would result in the displacement of approximately 24 families

from *he affected structures. Relocation activities may cause problems

for these families. Efforts, however, would be made to reduce to a

minim, th, inconveniences and problems resulting from implementation.

S r :. ."t ion of this alternative could remove 24 structures from the

houshgi ir=:t and place a temporary increase in the demand for housing.

This nowic result in anl increase in new housing construction in non-flood

!17
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The estimated first cost of implementing nonstructural measures

on this portion of S.,gar-7r;,in Creek is $858,300 (Demolition Alternative).

This results in an annual cost of $67,100 and when compared to annual

benefits of $II1,600 yields a benefit to cost ratio of 1.66 to 1. An

addisional firs cost of &pproximately $120,000 will also be required

to relocate affected famiiies to non-flood plain sites. These costs are

cor- dered as firancial costs to be shared by non-Federal interests, but

no c Ij! _J in econom.7ic costs analysis.

Con~cruction of nonstructural measures on this portion of Sugar-

Irwin Ireuk would result in the fee purchase of approximately 8.2 acres

of larn, which would be conveyed to the local project sponsors. Local

project sponsors would be required to regulate future development of these

l lands it, a manner compatible wiLh flood plain usage.

Other tangible and intangible benefits resulting from the construction

of this project include reduceo evacuation cost during flood periods,

reduction of health hazards resulting from the flooding of inhabited

properties, the reduction of risk to human life and limb and the peace

of mind that goes therewith, &rd improved aesthetic quality.

EVALUATION AND AD- _ r .... .

rl'o trade-off- .ere recquircd in connection with the implementation of

this alternative. Individual ecoro:s ic reaches evaluated in Stage 2, however,

were coril,'ned in Staje ir t interest of continuity and providing a

uniforT l,-vn I: ' w , t on.

COST APPkvl IONVPEN

(ippurt ])nr:,nt f L: "  i - r':r'dance Jth cjrrent pclicy is as follcws:

I IQ



Cost Apportionment

Lower Reach - Sugar-Irwin Creek
Demolish '-I Structures (Yorkmont Road to Clanton Road)

ItrFirst Cost Federal Cost Local Cost-

raConstroction Cost S858,300 $686,600 $7,K

Associatced Reiucat-io Cost
120,000p±~ 96,00024

T~2?ot$978,300 $782,600 $195,700

FEDERAL PESPOflS1lILTIES

) a <Federal snare of the total first cost of non-

stru-ct.ural i r, reach of Sugar-Irwin Creek is $782,600, con-

sisting of i t,' shire of construction cost and a $96,000 share of

associat-ed -,,)~~ cst. The Federal Government is responsible for the

prepai atiocr of la.an,! ciiatn arJ for construction of the project.

~o~-VEDE ~ IT 32......TIES

The ursr stinadteo non-Federal share of the total first. cost of

Sthis alterril vc is l97Dconsisting of a S!71,7 ), share of construction

cost a nd i~.f a~sociated' relocation cost. These costs may be

either a r an-cr co ntribitinri. Tho ACT's oF sponso)rsh ip are spelled
out in def-lKl i 4 Y -- A SESSMENT TAN, --AF jJT>V I DETAILED Lr S

sect ion.

12



Nonstructural Measures - Upper Reach Sugar-Irwin Creek

The best plan for addressing the flooding problems along the upper

reach sugar-l;win Creek would be to remove four residential structures in

that reach beginning at Interstate Highway 77 and extending upstream to

Interstate Highway 95 (See following map). The affected structures

would be purchased at fair market value (including the purchase ot related

lands and improvements) and either relocated or demolished, depending on

the type and condition of the structure and the availability of relocation
sites. Actual implementation of this nonstructural alternative would

likely result in a combination of relocations and demolitions. For decision

purposes it is assumed that all affected structures would be demolished.

Determinations to relocate or demolish a specific structure would be made

during post-authorization investigations. Economic evaluation of the

demolition alternative for this portion of Sugar-Irwin Creek yielded the

following pertinent economic data.

Pertinent Economic Data

Nonstructural Measures - Upper Reach - Sugar-Irwin Creek

Alternative First Cost Annual Cost Annual Benefits B/C Ratio

1982 $ 7-5/8%

Demolish 4 structures

(1-77 to 1-95) S72,400 $5,700 $19,300 3.41 to 1

IMPACT ASSESSMENT

Implementation of nonstrurtural measures on this reach of Sugar-Irwin

Creek would result in the ,Iisp!acemert rf approximately fi,;L families f'om
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the affected structures. Relocation activities may cause problems for

these families. Efforts, however, would be made to reduce to a minimum

the inconveniences and problems resulting from implementation.

Construction r" this alternative could remove 4 structures from the

hou- ing mirku , and place a temporary increase in the demand for housing.

This would result in an increase in new housing construction in non-flood

plain areas.

The esti,!ated first cost of implementing nonstructural measures on

thiz pOrLiol, of Sugar-lr.in Creek is $72,400 (Demolition Alternative). This

results in an annual cost of $5,700 and when compared to annual benefits of

$19,300 yields a benefit to cost ratio of 3.41 to 1. An additional first

* cost of approximately $20,000 will also be required to relocate affected

families to non-flood plain sites. These costs are considered as financial

costs to be shared by non-Federal interests, but not included in economic

costs analysis.

Construction of nonstructural measures on this portion of Sugar-Irwin

Creek would result in the fee purchase of approximately 1.5 acres of land

which would be conveyed to the local project sponsors. Local project sponsors

would be required to regulate future development of these lands in a manner

compatible with flood plain usage.

Other tangible and intangible benefits resulting from the construction

* of this project include reduced evacuation cost during flood periods,

reduction of health hazards resulting from the flooding of inhabited

properties, the redu-tion of risk to human life and limb and the peace of

mind that goes therewith, and improved aesthetic quality.
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EVALUATION AND TRtADLE )FF A\NALYSIS

Naj trade-off, were requirtd in connection with the implementation of

this alternative. irdiviJual ecorcr;1P: reaches evaluated in Stage 2, howevt~r,

wee combined in St-_- 3 41n1 the ir*.mtst of continuity and providirr l

uniform level oF protectiei.

Cc7 .~CFTI0NJMENT

partionripnt ot costs in accordance with current policy is as follows:

Cost Apportionment

Upper Reach - Sugar-Irwin Creek
Demolish 4 Structures (1-77 to 1-95)

1 nl.First Cost Federal Cost Local Cost

!-tuction Cost S72,400 $57,900 S14,500

Assc)iated Relocation Cost

(..91-646) $20,000 $16,000 S a,000

Tota] Cost S92,400 S73,900 5057

ELDERAL RESPONSIBILITIES

* pr 7A~ : jaeral £hare of the tot al rs

nonsiructural pl ars for 'Kupper reach of Suiar-Irw in Creek -i, " ,0

S ,A



consisting of a 5, ,U share 1,f construction cost and a $16,000 share

of personal relocation .jsL. The Federal Government is responsible

for the preparation of plans and specifications and for construction

of the project.

NON-FEDERAL RESPONSIBILITIES

The presently estimated non-Federal share of the total first cost of

this alternit ive is 213,516 consisting of a $14,500 share of construction

cost and a $4,000 share of personal relocation cost. These costs may be

either a cash or in-kind contribution. The ABC's of sponsorship are spelled

out in detail in the "SUMMARY -- ASSESSMENT AND EVALUATION OF DETAILED PLANS"

section.

0

p1 •

,0

g.



0

r

a

S

a STEWART CREEK & TRIBUTARIES

0

0

0

S

S



Stewart Creek And Tributaries

Results of Stage 2 investigations on Stewart Creek and its tributaries

indlI ted that nonstructural flood control measures provided the only

viabl -,ulution for t1hu al'eviation of flood damages. Several variatiors

of ,ionstructural alternatives were evaluated during Stage 3 in an effort

to selot the most feasible plan for recommendation. These variations

, .o .io raliy in the bouncdries of the flood plain being treated. Su -

se, Le '. sections describe the impacts of plans considered most feasible

for imiplementation. Seectior of these plans was made only after full

consideration of r array of alternatives.

Nonstructural Measures - Stewart Creek

The best plcr f_, r flood protection on Stewart Creek consist of removing

three residential strrucures from that reach beginning at LaSalle Street

and extending upstream to Southwest Boulevard (See following map). The

affected structures would be purchased at fair market values (including

the purchase of related lands and improvements) and either relocated or

demolished, deoending on the type and condition of the structure and the

availability of relocation sites. Actual implementation of nonstructural

lternativ, wou>d likely result in a combination of relocations and

demolitions. C r Jcision purposes it is assumed that all affected structures

.,Uu ]d be deriol 1 ted. Delerminatiurs to relocate or demejlish a specific

structure iiuu ', J. 1 lurirg post-authorization investigatior,.. Econc, ic

e2,Iluation ,f tit- Ji O ro !r:,terrative f,:n this, portion of Stewart Creek

y/;elo-d r: ert ient c dat1 .
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L COfrO Ii D atda

K .!' --.uros Stewart C'reek

Al terna ti ..w 'Annual Cosf. Annual Benefits B/C Ratio

-O78

(L dS af~S=.~

-M, P < A CrO~c

I;- P tn".V -. ,.,."asures or Stewart Creek would result

in the di ,plm, -t,!1, . i ~ hr-ee families from the affected

structlre. lc . cause oroblems for the families.

Affrts, ,, . Auc l to a minimum the inconveniences
and pr'oLlr eu 1~n~in

-o',<; I r, re u' t"'tj a i n

Cdspr -~t -. rr i:, Ie ud remove he structures from the

housing r ,e, 0j .ncrease in the demand for housing.

This would result i "r, r rea ir new housing construction in non-flood

plain areas.

The . tia v - r ir: r rr:st'uct ora r"2asrt.s on
this portiovo , - . .,, "' ?e;'olition Al4er1at iv. This

result-, . , Or : . . . . r compareJ to anrii: -1 benefits

of c 3t . . . . . ... Ji icnal first

cost o4- asoro, 1' 7- - ' . , , i to reioc~* ; .ff-cUt-1
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families to nonrfLucd 1a n St~ Sh :.Ss a ra :_owii Jur;ed as f inrani a]
costs to be shared b.y snr<rlinterests, but Kio i r,,,- uded i n economnic

costs analysis.

Construction of nonstrictural measures on this portion of Stewart.
* Creek would result In thu fee -urchase of apoitey10crS fa

* which would be conveyeci to the local project sponsors. Local oroje,- nsw

*would be required to regJute future development of these lanis 0: ., mannetr

c.,mpati ble wi th f lood p I lin usage.

I Other tang ible arid int anq-0 L e benf its result i!-( 'r frs th e cr Cin n

of thin, project include reductd e acuation coot durin)': - 7ood peri.:>1-

reducti-on of health hazards resulting from the f looding of inhat-bited

*properties, the reduction of risk to human life and limib and the peace

of mnind thuit goes therewith, 3and ii',,roved aesthetic cu3li ty.

EVALUATION AND TRADE-OFF ANALYSIS

No trade-of rs were required in :ov.nection with the ifnplerrentation o.F this

alternative. individual ecwic unsevaluated in S7tage 2, however. were

combined in Stage 3 ini the int-rt of continuity and providing u nifor7

level of protection.

COST APPORTIONMENT

Apipcr ionmeni t t oin a. r aceiith currC -It rpJlic. is dOs Ccl 1 v"



Cost Apportionment
r~icturlMeasures - Stewart Creek

'.:ructures (LaSalle Street to Southwest Blvd.)

Item First Cost Federal Cost Local Cost

Cons truction Cost c55,200 S44,20-) $11 ,'C
A S Sciatd C rcatl Cost

1.L. 91-646) $15,000 S12,000 S 3,006

t31Cost $70,200 S56,200 S14,000

FEDERAL RESPONSIBILITIES

The prestniL: tstiriated Federal share of the total first cost of non-

structural plans for the Stewart Creek is S56,200 consisting of a $4e,,200

share of construction cost and a $12,000 share of personal relocation

expenses. The Federal Government is responsible for the preparation of

plans and si-_cijica-Jors and for construction of the project.

;.IN--EDERAL RESPONSIBIIJIES

The rnreserti / es 'a9non-Federal share ofr the total first cost of

sh ct~n I V,_ J cons,,isting of an $11,000 share of construction

co~ t i d Ji7 UC san! (; personal relocation cost. These costs may be
ri 3 a -J :. ~~'I~>~ihcin The ABC's of sponsorshiD are spelled

ot n ct~v V i 'C~~Y--ASSESSMENT AND YLJTC OF DETAILED PLANS"

S(
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Nonstructural Measures - Stewart Creek Tributaries

The best pl -,n f lcud peat ailong the two tributary areas of
* stewart ~ ~ s Crs csit of n 9vrc 14~ residential structures scattered lrr

*these streams ( ee fol110m :n maps'. Tiue affected structures would

-be purchased dt f ijr- rnark.t vaK*I (including the purchase of related lands

and improverren'ts) andi qc~ eioca3ted or demolished, depending on the

type and crI~ oft3n~~cad the availability of relocation

ites. Actual imiplementa" ! Ce t,.ristructural alternatives would likely

reSUlt in a coimbination -) rellocat-ions and demolitions. For decision

purpos,-s, it is asumed tiiat. -a1 affected structures would be demolished.

Determinations to relocate nr demolish a specific structure would be
made during nt-uhrz cinvestigations. Economic evaluation of

the derolitio' 2teatw twart Creek tributaries yielded the

following pertinent eco,-o-)is Cata.

Pertinent Economic Data

Nonstructural MOeasures -Stewart Creek Tributaries

Alternative !Firi '> Annual Cost Annual Benefits B/C Ratio

* Demolish 14 structures

*Stewart Creek Tributaries S-143,90i0 S35,100 $37,000 1.05 to 1

* IMPACT ASSESSMENT

Imp Lcrta .. 1 vesures on the tributary areas of

* Stewart (Crefek wuj]- ro -1; ivL emr of approximately 14 famfliws
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- )~%s. Relocation ac~tivities may cause problems
fo tl~.~rs however, would be made to reduce to a

ii n !ntes and problems resulting from implementation.

tc. Ln &f us al ternat ive coulId remove 14 struc ture s f rr,,n t h

*dl A Jr*r .11. & d temporary increase in the denana ton -
This c. 7 an increase in new housing construction ijn

i's T cost of implementing ronstructural 'e

>'_> evart Creek is $448,900 (Demol it Ion A :-ina,.iLe

This r-esu1~s in ci -nual cost of S35,100 and when compared to annual

benef 1-- if S33 7, i i,--Ids a benef it to cost rat io of 1 .05 to 1I. An
: Iditiorla'firs' , of approximately $70,000 will also be required to

c e to non-f lood pl ai n s ites. These costs are

'K chrc2n K costs to be shared by non-Federal interests, "Lit not

i c lu"ded in, oL) c1 costs analysis.

* ontru&~cTof nonsl-ructural measures on Stewart Creek Tributaries

result in 1ti- ftc. purchase of approximately 14.1 acres of land which

woild be convfcv,_: o the local project sponsors. Local project sponsors

Wul 0 U e re~~ t o regulate future development of these lands in a
naercorn. l M( 14th flood plain usage.

Ot her 1,r f anid intangible benefits resulting from the construction

*of this pro," 'rlud reduced evacuation cost during flood periods,

Ct i, ori )t 1 hazards resulting from the flooding of inhabited-( proper-ties,
t J i~ui-an life and limrb and the peace of mind that

0 JPC I~;' .'' ved aesthetic quality.
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EVALUATION ANL41LYIS

No -we-ff . e<.'c in connection with the implementation of
this alter~idtive. Ir~ !i11

'Jd economic reaches evaluated in Stage 2, however,
were coinLinL'c in Stj~}u- 3' inhe interest of continuity and providinri ri+ r
level of Protecrtion.

CST APF'C)RTICNMENT

Apportionment of co>in accordance with current policy is as follows:

Lonst Apportionment

Nonstructural ' *ss..ores - Stewart Creek Tributaries
Demolish ',4 Structures (Tributary Areas)

Item First Cost Federal Cost Local Cost

*Construction Cost S448,900 $359,100 $89,800
Associated Relocation Cos:

(P.L. 91-646) 70,000 56,000 14,Q0

Total Cost D518,90C $415,100 S103,800

FEDERAL PESPONSiI3IL-IT IE

The reseritv zAKr' hure of the totdl fi~trt ol n'

$ $3 59, 1Q. Ta re d b S6 , U 0 sa r o f -7je 1~ r 'I ) C



ct.The Fe~-lGov.-rnient is responsible for the preparation of plans

and SpeCifiCatiulm-_ aiw for construction of the project.

HON-FEDERAL RESPONSIBILITIES

T1he presentlly t-,-,imated non-Federal share of the total first cost of

this ,.I,,rnative is 5 103,800 consisting of an $89,800 share of construction

cost m-d d Sl14,UO share of personal relocation costs. These costs may be

a cash or in-H ind contribution. The ABC's of sponsorship are spelled

out in detail in the "SUMMARY -- ASSESSMENT AND EVALUATION OF DETAILED PLANS"

sect ion.

136



Summary- Assessment And Evaluation Of Detailed Plans - Sugar Creek Basin

PLAN DESCPIPTION

The preceding sections of this report have described the various plans

proposed for implementation on the individual streams of the Sugar Creek

Basin and the impacts of implementing these individual plans. The purpose

of this section is to summarize these alternatives and to assess the overall

impacts if all alternatives were to be implemented. This section also

details the impacts on relocated persons and the assistance which is available

to minimize the economic impacts on affected individuals.

* "Table 4 summarizes all proposed alternatives and presents pertinent

° •economic data concerning estimated project first cost and estimated annual

costs and benefits (See Plate 1 for Project Locations). In summary non-

structural alternatives are proposed for 10 separate areas within the

Sugar Creek Basin and include the evacuation of 193 residential structures.

In addition, two channel reaches are proposed for channel enlargement

totalling approximately 7.3 miles. Nonstructural modifications to six

additional structures are proposed as a mitigation measure in connection

. with channel modifications on Briar Creek. Inclusion of these structures

- increases the total number of structures proposed for removal from the

flood plain to 199. Further detailed information describing these alterna-

tives is contained in supporting appendixes to this report.
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Table 4

Pertinent Economic Data
Proposed Plan of Improvement

Sugar Creek Basin

Alternative First Cost'/  Annual Cost Annual Benefits B,1

McAlpine Creek

Demolish 5 structures
(Providence Road to
Monroe Road) $404,600 $31,700 $62,900 1.98 to 1

McMullen Creek

Demolish 8 structures
(four,'ain [reok Road
to Randolph Road) $7&5,000 $58,300 $101,100 1.73 to I

Briar Creek

4.75 miles channel
modifications (vic.
of Colony Rd. to vic.
of Central Ave.) $12,187,000 $1,022,400 $1,467,200 1.43 to 1

Demolish 29 structures
(Country Club Dr. to
Upstream Study Limit) $1,259,900 $98,600 $173,300 1.76 to 1

Briar Tributary 2

Demolish 13 structures
(Grafton Road to
Galway Drive) $737,300 $57,700 $61,700 1.07 to I

Little Sugar Creek

Demolish 77 structures
(Park Road to
Princeton Ave.) $2,971,300 $232,500 $309,100 1.33 to 1

2.56 miles channel
modificat ions (vic.
N.W. Freeway to vic.
E. 36th Street) $5,701,300 $497,300 $243,100 1.70 to I



Tabla 4 'continued)

Pertinent Economic Data

Proposed Plan of Improvement

Sugar Creek Basin

Alternative First Cost- /  Annual Cost Annual Benefits B/C Ratio

Little Sugar Creek - cont'd

ish S,.ructures
vic. . Tryo'; t. to
Upstream Study Limit $437,000 $34,200 $67,800 1.98 to 1

Sugar-Irwin Creek

Oe-iolish . structures
(York nr ,t Poad to
Clanton 1.oad) $858,300 $67,100 $111,600 1.66 to 1

Demol i) - Structures

(1-77 to i-Jb) $72,400 $ 5,700 $19,300 3.41 to 1

Stewart Creek and Tributaries

Demolish 3 structures
(LaSalle St. to
Southwest Blvd.) $55,200 $ 4,300 $5,300 1.23 to 1

Demolish 14 structures
(Stewart Creek
Tributaries) $448,900 $35,100 $37,000 1.05 to 1

TOTAL BASIN

All of Above $25,958,200 $2,144,900 $3,259,400 1.51 to 1

I/ The cost estimates contained in this tabulation represent 1982 $ values for
project related properties and 1982 $ estimates for construction items. An
estimated additional $995,000 would be required to cover personal relocation
expenses incurred in compliance with provisions of P. L. 91-646. These personal
relocation Ixpenses were no,)t included in the economic analyses determining
project fca- ity in, compliance ,th current water resource policy.
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• ,,, ... a ll proposed nonstructural reaches in the Sugar
4, the displacement of approximately 199 families

y located in the flood plains of the various

, .Stre reaches considered for nonstructural impr( . i.,

. oipendix 3. Individual structures considered f

S iav not been denoted due to possible adverse affect

(D r",. ion concerning specific structures my Le obtaine:

",strict office.

jIr e1tie may cause problems to the people directly

.i-ver, would be made to reduce to a minimum the

. ani votlems resulting from such actions. The provisions

.h- Uniform Relocation Assistance and Real Property

..• of 1970" would be applicable to protect dislocated

T Iu and to assist in paying personal relocation expenses.

Provisions of this act have been made available

,' : recommended nonstructural measures simultaneously

,, ei u>iits from the housing market and would result in a

i demand for housing. To alleviate this impact,

t. .individual area recommended for nonstructural

1 ,.i. I d in accordance with a predetermined schedule. This,

0 t , rsc, nble period, would avoid overstressing the

. uld work with local officials during post-

'."' ' , .- 'ormulate a workable schedule for implementation
. .ed on review of market listings in the Charlotte

,. - 'f existing homes are available for purchase to

,.' • ..crwS. The total number of structures proposed for

. or the available housing in the Char <tte

rise, however, on an individual basis in

,, ' ' reference to location, style, size, and rice)

:nffC of dislocated persons.
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...... t ,l pt s w.' uld result in the

consrc . enlrgement. Timese vould create a
slink L :e Sugar Creek downstream of

cos .S J'2 5Y"S ,re shown on flood profiles

dis r) ' in nea-:res consisting of the purchase

and d!. .,- . V :v- been incorporated in the p' 3

itc induced hazard.

..s of each pa C "e : I -7 scusse

" . ~~2. .-- uLin r, 3C <OcrpCCo _. :cr.. scrv t -o

,*",- : .: r:. ", ;e ccn<Icred inr-omra~ticic

I' . - s -ev

-- ertig floc control measures inr

A ait i e r1 a tilated S 9.)000 Ccr

a . . 3 r !sts in an annual cost of $2,114,900

wh ier, i. .. ,r-ation and maintenance costs. Annual

benefits of %1._Us. .. to estimated annual costs yielos a benefit

to cost r. a .f 1

(ns, ... -d control measures in Sugar Creek

Basin wooI. rh: - ipproxi;-,ately 261 acres of land

. which would . , r'ejct spo,sors. A total of approxiately

95 acres . I -nstructural measures and approximately
I;.*" 166 a-- i . . , , . a project sponsors would be required

to rgula ',,, rs in a manner iompatible wi h

flu " . c;..e crn ation 'ould lie ith the
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Lj sed in the detai le-d descriptions of inidivid,;< lr3

-h ti-e irnplIeeret at lon op mocosej _I ia rso

'Dl P'tj(reation is 3 stated prj ect ~ro,

at 1, 1 jesiqnated for future develc.prrnnt as *~cse
i A. Since no specific recreational fac ilitieo

* - :h , -~re are no costs all1oc ated to it is p rpc se.

~first cost between Federal and noredra

- .
3 9ag,CiC 4~o.- -o e n o)receeding sections using "Traditiorial"

~ 'sgnrlycnist of apportioning land arid

hionvy t7 , odification costs of structural plars 'to non-

F~ie~~i ~ construction cost plus railroad odicatio

cos t 1.' -1 _ffl. All1 operation and maintenance costs are

*~~~ 55K 1 rL! iL I-o~ io ity. Cost apportionnment for nonstructuril

I _".2 cos t s h a in b as is .

r,,how(e',er, is r viewin it.oj t cst snarfing

a r i e Lr pcrurm cf a ter r s,)r- ce e&. opmc -r't
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r~ecot-qn 1 ztu, t 1-;,1 , <.n r o longer bear the major

porio ;tK - -: er'et s. New sources of project

financino, oA:. . t~ , ; fhav e t o be found.

Hal -L I oC spcfic flood con'trol

Is a'' non-Federal interest'
- . Cht, t nr. ! ing, and cost sharinq Hr C

- ~ ~~~~~ ti n~- C' e, So ol ni f'i J/
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Table 5 /

.DsL Apportionment First Cost
(Traditional Method)

Sur :ary - Proposed Plans of Improvement

Sugar Creek Basin

item Project First Cost .Anai "
Total Cost Federal Share Local Share 10 OC Loc -F 7

:.jjrKi.. ..- emolish 5 Structures (Providence Road to Morte Pnac

Cons Lru L i In Cost a .jd,600 S 323,700 S 80,900
Asoc i a i- j l C D

Cost 25,000 20,000 5,000
-.(u j L 5,000

Subtotal 229,000 $ 343,700 $ 85,900 0

' Mc ilen Creek _emo. isn 8 Structures (Mountain Brook Road to Randoip,7 Road

or,. , or Cost <,.]00 5 596,000 S 149,000
ASc tc, keloc

40,000 32,000 8,000
Annual 0 & V _ 0

Subtotal # 785,06800 S S 157,000 0

Briar "reek - 4.75 Miles Channel Modifications
Construction Cost 3'?, , '00 S 8,535,200 $ 3,651,800

Associated Relocation
Cost ), 900 21,000 9,000

Annual ') ,, '._ q 69,000
Subtotal 172 , zl',:0 S 8,556,200 S 3,660,800 #. 69,000

[ri~r Creek -Jemo!ish 29 Structures (Country Club Drive to Upstream Limit'

Construction Cost S 1,259.900 S 1,007,900 S 252,000
Asnoci3ted Relocation

Co rC i 0, (0) 116,000 29.000
Annual 0 & __ Sj

Sutotal ,04. ,K90 $ 1,123,900 s 2l,0 ..

Ciar_T.- . 9_ - Jo] ish 1 Structures Grafton Poad to Galwa! y rive

fonctr. ,f, ior, S 5P9,F00 S 1.7,..;'.,OCiO 2 .. . i '

o'000 12.20
* Annual & M _

i bt tal . I'>, - 641,800 160 -0.

24

6.'
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oo .n

It-- -- ..... . ro,,claCt First Cost An, al 0 6 '- .
.lera! Share Local Share (10OC Loca, Ex .

H>,<%2 -, " . K' Str~ct- (Park Road to Princeton Aver,u.

(onstructi& ., c 2,371,000 $ 594,300
As Soi e C, F > J~.,

Cost 308,00rj 77,000

T,.0671,300

-. J _ Q" ... .. 30 '.iles Channel Modifications

. . ... ... , : 6, 2(; S 2,279, 0)

n r. A a
-nua '7 *,'; S 45,003,

Subtota 2 W, 1-:"= S 0 506,200 2,275,O0 Y 45,090

itL.:- k - i, c- - 't es (N. Tryon St. to Upst.rear .L im s

.n.r -" S '?1c),600 S 87,400
Assoc ated Pe lo,-. i ot

Cos 64,000 16,000
Annu a

Sub ot . 413,6 '0 , S 103,400

S u.g,,-, r s- m ..- ' .rutures (Yorkmont Pd. to Clanton Koad

Uonstc , 67,63. S 171,700
AssocI atud 0eo ato -ior

Cost ,, O. 6,000 24,000
Annjal 0 6 _.'Sibtot-al: .. :-.:, O Y 195,700 - ...

0 , ja t-ir- l " - : -, i 4' ructures (I- ,  to 1-9%)

. . . .. . . . .- '_ : _ _ " . --* - . . . . .

U:. -,

An.. - - ' ,- r t

*Anr:-.- q ;

"o , --

6A

A n

L..



Table 5-(con't)

Project First Cost Annual 0 & > Cost
~ot Federal Share Local Share (100% Local Expen-Se)

-Demolish 14 Structures

20J0 56,000 14,OC')

Basin 'A~ll Projects

MO )U L. o I0 1,433,200 S 7,52H,000

3% 9s000 793,000 202,000

C.2?,0l l?,00 -5 7,7700 114,000

1/ $ ~ ;t :>ntrerJ of implemented project may vary Ibased on modif ied
cw;C J ~ r ajementb deemed apprcpriate to the President and



0I

FEDERAL RESPONSIBILITIES

Based on tradition cost sharing policies, the estimated Federal share

of the total first cost would be $19,226,200 including an estimated

$793,000 share of personal relocation cost. The Federal Government

would be responsible for the preparation of post-authorization studies,

. plans and specifications and for construction of the flood control

-.. measures, including necessary railroad modifications.

[ION-FEDERAL RESPONSIBILITIES

Again based on traditional policy the estimated non-Federal share
of total first cost would be $7,727,000 consisting of a $7,525,000 share

of construction cost and a $202,000 share of personal relocation cost,

as required in compliance with the "Uniform Relocation Assistance

and Real Property Acquisition Policies Act of 1970." (PL 91-646). Non-

-.Federal contributions may be either a cash or in-kind contribution. Local

*sponsoring agencies must also agree to provide the following items of local

cooperation:

a. Provide without cost to the United States, all lands, easements

* -and rights-of-way including disposal areas as determined necessary by the
.- Chief of Engineers, for construction of structural channel modification

projects;

* b. Accomplish without cost to the United States, all alterations

and relocation of buildings, transportation facilities, storm drains,

utilities, and other structures made necessary by construction of structural

channel modification projects;

t14.

h1-



*. r 1.: - 'r in-kind contribution equal to 20 percent

ci . P- ' 3zsigned nonstructural flood control improve-

et: .. r -nt contribution toward cost incurred in the

compi . ----.. P.L. 91-646 and a;mendments thereto;

he United States free from damages dn P.

-torstri..t *: , 0 ,::§ r, nd raintenance of the various projeclB ov :

j. a he rault or negligence of the Ln. u 0 at,

, ,:- projects after completior in ac,o,-.anc.e

t r . o: rc./ . the Secretary of the Armv,

.... .:. rc regulations to prevent distru.ction cr

., . L -- .'" - - * tuer flood control works which would reduce

S - - . , y or hinder maintenance and operation;

S *. iopt L. co egulatory measures to assure that project

iundn, will be u~ed fur project compatible purposes; such compatibility

_ r- at ior .1 1 i .'ith the Secretary of the Army acting through

inrformation in LeO ar--ai) concernoc andi~

-*.'v; V ,- and other regulatory aciencies for

tnuir jui ir crs ; in preventing unwise future develocment in

tru' -Q, tii such regul ations as may be necessar', to

tr developr'nt and '_scri bed 1ev , .  7

6 - . cOSt Yorlnj ;Ir or.3

[- -

- -: m 'rS ar - .01 Oj',, ,.5o I *.

* ',*¢) !'n , . t -, .,-, v i. . a r- ' --

.,-. T' .. . , -.



* Public Views

et have been displayed to vav-ous

S.:v, r Mocal agencies, and c'ther ir'I,

". q. - ",urdination has been coni - ,- W.

S-ucedures. The prccedic 1 . - n're -

iforral ieet v:s with zw ,, a,

F.easibiIlity repart wern L W

- . .. .review period t pertinf- ntr Sr.,

'- ~. interest in the study resuLt_, an,

no: ; .' .. , .'iy nmental Impact State,ent - , ,,

*u' ,  .iated October 9, 1931. -o ,-con-

.,"', inr the follo, u -Irand
- - :rI:' j :S ,,: ,. i'K t pendi< x o t n s report. Tr;

.. I' -- t~ , as required by law, is

a. icr11 , . '.- . >1. State Ccnservationis <I s c tra'

flood pro. i..,, . ... r the area covered by the proposed project

and offere -ssita . i. ievii or developing plans for erosion

S.. corrtrol ':Ho t, d, r ton.

b. pltiqril K Afi 0 dninist-ra-fon ofters-h '- corrent

c..c ri r ,-.-: ,'ud f'r.dinq for hie > - AV.-, i nr '

0?.. any7  1 , ,,Yr -I -,'

; ('I', , i -''( * " . . - c i neT 24 1 er a, 4- . . . 3 , -

' '' t2 '9 . :- ~ .'2 ' f r o

y Ii wli

ip



,rvice, Raleiqh, North Carolina: This

draft report and EIS, concurred with

2the U. S. Fish and Wildlife Coordination

'arleston Field Office. (See Exhibit 5-1,

or-h Carolina Office of State Budqet 3rd

- c > < -. i," ario :5 state agenries were coIs i dated ,r a

:e3ariqghouse. The State Departmert of A r r

1, afior of 184 structures in Charlotte may be diffi-

. te 'zUIsideraLiun. The North Carolina Department

e'v't'inity Development stated the requirement of

,lars in areas where more than one acre of

*ar bec e: -ny endorsed recreational/greenway proposals,

.-.a Posources .orent,.ed that a su•mary of the

". ri epfort should be contained in the final

f. .lir I overnments" This agency did not recommend the

proic-- ,. : t .-. of 205 residential structures impacts the

comruni .. - , r, rcquired local funds are (orsidered too

X D pe f--

2. ri d nhs indicated their willingness to

conti r ocl > Ir rsorshiF with the followino qualifications:

.'.)on . .y of the alternatives presented,

S-,_ K e' e .",' n i"'i-ze the nLrcnas ' hone-,

- ,ratio be i'-_r further s tui to

-' . j'- • * ao r f all property ct the ai., of

[" - - _-. --.



3. That the final plans for implementation of any alterna-

tive be subject to approval by the City Council of the City

of Charlotte.

VIEWS OF OTHER INTERESTED AGENCIES AND INDIVIDUALS

* Potential alternatives considered during Stage 2 Evaluations were

presented for general review at Plan Formulation Conferences held on

18 and 19 -'April, 1979. At that time, those in attendance indicated

general support of proposed flood control measures.

* A late stage pubic meeting was held on 24 November 1981 at which

time, proposed recommendations were displayed for public review. The

general public was aware of their susceptibility to flood damage, but

expressed general concern and opposition in several instance to non-

structural proposals. Transcript of these public meetings are available

upon request from the Charleston District Office.

Comparison Of Detailed Plans

The purpose of this portion of the feasibility report is to identify

* and compare significant impacts of each plan carried into the final phase
of the plan formulation process. Preceding sections discussing Stage 3

alternatives have been generally limited to discussion of alternatives

which appeared most feasible for recommendation. This was done in order

0 to produce a more concise report which emphasized the impacts of potential

recommended plans. Additional plans, however, were evaluated in the late

*planning stageS and th- impacts of all Stage 3 alternatives were carefully

evaluated and corpared prior to the selection of a recommended plan. Eval-

is uations included an assessment of each plan's contribution to the NED, EQ,

151



RED and OSE accouris as established by Federal planning plicies. All

beneficial and adverse impacts were identified, quantitatively and/or

qualitatively, including an assessment of who gains or loses, locational

incidence, and time of occurrence. Specified critera, including those

specifically denoted by Section 122 of P.L. 91-611, were applied to the

various platns to test their responsiveness. Evaluation criteria includea:

acceptability, completeness, effectiveness, and efficiency; plus certainty,

geographic scope, NED benefit-to-cost ratio, reversibility and stability.

The System of Accounts provides a useful tool for the comparison of

alternative plans. It displays various plans carried through the final

iteration and the beneficial and adverse contributions to the planning

objectives made by each alternative. Contributions are indicated in

* physical terms wherever practicable with considerable flexibility to

allow the indisciplinary planning team to choose appropriate descriptive

units. Table 6, the System of Accounts, has been designed to meet display

requirements as outlined in Engineering Regulation (ER) 1105-2-60 dated

25 January 1982. This table is organized by stream sub-basin in order to

allow the reviewer to compare impacts of various alternatives on individual

streams. The NED, recommended, and EQ plans are designated for each stream

reach evaluated.

i

a 152

ai



- - . - --. -V-% -

9 ki IVL'

00

"I i- 0 0 a

AL.. 13.N

IP 3



* S * S S S 3. . S S S S

0 - uiivitvj K -- 0' 0' 0' 0'
-t -- -- - _____- --------------------- -- ----- - _______

LU .14~.-~ '41 I 5--i 1---------------- ---- -- - - C

Alt.. 'Vt AntiJ ___ _____ ____________ ______________ .n .,-.

mA 3" -, -,
I .3 4 .3 .3 .3 .3 .3 .3

- A A A A A A A A
a a a a a a a a a

I a a a aS .3 .3 .34- 2 2 2 2 2 2

I-.

4 'S
a ~ :. ~I .± - - - - K I .. ,3~ ~3

.3 .3-CaI .1 A A A A 00k
A a a a a a C... C**8 .3405 A.3
4-4.3 .- - - - - -a- AS'-cwVsA C *-.-c 1.3--a 1[

LA ~ ~ -- _____ 4- 2 at ~~- U4'.34&42

* ~1~T4 flJXAI * .34 ~ 5''S o o As
* # -II - - _______-____________

* .3 V

NV14 aaot4~44ozz~ SY 3MVSr-~I

4-rI

V _ _

.3..' .tW *AP.j - _______- - --

35] ___

4- a ~

4
NYU 020N21&JOOfl NY DSYS

AtIVIDY I - 0' 0' 0' 0' 0' 0' 0'Ft  
_ _ __

kj.P3I1IJAA a a a a a a a a
~%rYL~t)NA A A A A 0 A

~ - - - - - -- ~ -

V ± .± .± .± A .! .! ±
A A A 4- A A A A

0 a a a a ~ A A a a
4- a 0 A a a a a a A

4- 0' 2 Z 2 4- 4-.3 43 .3 .3 .3 .3 .3 .3 .3

C

.3.3 ' a p .3 3 .3 4.3t4AC .33 C 34 .4 3C 4 4 0
- .4 34 'S~'C'C--'4 C 4 -I.... 44 4.4 4.43 0 4 -43 -Cv-4. ~v- ~

.44- 4- -> -

0-4 CC CC

14 4~ av 434-04

3- * I

* 4- .3.~:7 v.3a 4 4 - 4
'.3 4- .3 r 43

L .3 _ ------ ------------------ -.----- ---- - -

r 154

.,~&Kt.:J. K
.3 . . .3 . 3 ~ S *



. - - -.. .*

'L'v dt

-r

i a-v

F -_

*0

H---,

.<1"

4 - ~~*a I ~ z

* SY1A QaQNSIC4mIH SY 3NYS

-5'
-CA-

* I
- I

t ______________________ ________________ _____________________________________________________
- a j~j~ ----.--.--I----j--- I---

7 7 a __ ________

a 6- 0 t Al

6 0~ A a -
0 .006 000

-r .. - 6 061) ~C 06
. .H 06 ~*

- -, a

OAC -' ~ >03 cc
- -.- 2 0 I-CU 0~6 00
0 - I- ~o)c 000- 400 a

7. * >6 f~tA6AO~'~U "*A~ ~.-I- 09 60'
tS..hJi t~

'1

0 0 3 -

-. 0 0 6

0 >~ ~

A 06 - C 0 06 0

*. - a). if
* Or a

_~

4 155

0"- *'~ -



9.

7;7TTh~ - -

-~ - - - - - - - - - - -.4 .0 .0 .0 .4, .0 .0 .0
4, 4, 4, 4, 0 0 0 4, 0 4,

.0 0 0. .0 00 - 0 .0 .0 00

t ~ ~ .0 00 .0 .0 .0 .0-. .4, 2 .0 .0 00 .0 00 .0 00 .0 .0 .0

I .; *. 0I - 0 -
I ~ Oo0 - 07-0

4, 4, 0 0 0 >0 S -
0 0 0 0 4,

- - - .4. .0 .0 .4, .0 41 .0 44, 4, .4
S - 4,0 - -0 .0 07- .0 00 00 00 400 00 41 0

~ C .0 0 0 .0 .0 .0 0,09 .0 4,04, .0
0 0 0 0 0 41 0 004 0 99 0* J C .0 .0 .0 .0 00 00 00 ~-v-0 z .. o:- .0

~ ~ .. ____________ -

I ________________________ _______

I
~JflA Q3CN3M~OJ3X SY AI4YS

I r?~-

0

'7-' *1~l7-

VJO i.Hz~. -- ---- - -~S. ___ - -- .- --

-- Ct 1

* I
4 .74!

NV1S U3ID4~4qnflA SY IWYS

I - 0--

- },-I
.0 - .0 .7- -. 7-

- . A

* L - 7- 7-~ -

0 4, 0 4, 0 0 4,

-- .fl .0 .0 .0 .4 .4 - C
.0 0 0 .0 0 .0 0 0 .0 .0 0 -, .0

.0. - - - - - - - - -- - -7- - -
4. .0 0 .0 0 00 00 00 0 .0 0 .0

7- - - 41 41 0 0 4 4, 0
- I - .0 .0 . . -

-- ""a o~

-, * 0 * g -~

* p C :~e.
I - - 0-c--.

7 . 7- 7-
.. 0 7-. .0 '4 - 7- 4

* A / ~ -~

. 7- . 41

S
0 . 4. 40-7-

0 00

* Ii.
* - 156

- - t.AA..W4.S
7 -

t>S.2.A CS -. -- .t% -



0 -. ____ -~ -. -~

3 *CI. C

- .~ E >

_____________________ ___ ___ --I
4

~Y ~K~S

* ..

- -4

2
0

S . .

S

* 157



711.
WI,: C - ___

\§ -- ____________ _________ - C

4 I -. 4
I V 0

I *~ ~ 0 0 0 0

4

C -

I C~.
- - C US 0

4'0 C

- '.Y;i~) r - - - ----- -- ~-~~ 17~~YiY -ii- -

- -, ~jr~ Q3GN MODfl SY 314YS

- I
I -

0

~1L . - - ----------- - _---_-~

NYId 030N3144003b NY DO'S

ii ____ ___

17 __ _

0~ 0' 0' 0' 0' 0' 0' 0'0' O'0' 0'

- I - ~ --2 222 ~7- mimi
.4 -. 44.44
C 044 .4.444

I --. 4,

I S. ~.
'-V Q

0 0 C 0 0 0 C 00
.c~ ~ 0 0 0 0 0 0 0 0 0

0 4 I - - C -o - 0 0 "-- I 44444 .4 5 '- -0 0 0 0' - - -

'Li ___________ ~ 0 :. -

* 40 4 -

4 0 V U S - 0
* C'-'C 4 4 44 --

~ -

* 0 C - C -. CC4." -

3 00600."- *
40. 4 444400.6)>- ~C.- 4
CO C

~ .4- 5

00 4 444

* iss



0 0

JJ.IAI~n 134 .4.

c z

V 44

- aC Oa

Oa--g

r w

-wo 2

o M-

c alla

4.0 o

bE S a59



- .- g~ ~ * *, t '~ r b~ r w-i-' *- **9~7'* ~ ** ~ t - ... **. ., *t ..

'4-

K.

Ti ___ __________________________ 0'.

* I4~ ____

- -.-- ~--.. -. ________________________________ 0

4~~
0 4fr . ..--..------ ...- -.----.---.. _____________________________________________

I 0

I .~

4 4,
o -~

.4

- *

ii I. I.~
$4 0)

4- 04-

4,.~~' ~0

LgO ~UI ---------- -~----------*---- 0 0 0 0 0 0 0 0000 0

-- IJIAJ -. N N- N NNNONNNN.. .

- -.--.- -.----. .-.-. - .- - I

II 0

0

I-sT
I I '4U

4 I 4,4-
j 0 0 0 0 0 0 0 000 0 00 A 4 N 0 4 40 -1C - 0 0 4 0 00 0 -

0 - - - - - - -
- 0 0 0 - 0 0 0A 4 0 4,

F -~. 4- ~ p7 ~- 77O? 0 ~

I C' A A'.

C. K n N

~lI C

C

A
- I* - 0 0 0 0 0 0 0 000

- ~' C 0 -~ 0 0 0 0.00 '.< - 0 0 0 0
. . C 4 0 CA 0 .4" ~0 A4 N 4 0 - 4 4N 0- - 0 C' N .4, 4 '.' .1

7 j A A A 'A 4 '4 '.t444'> A p -

If 0 0 0 0 0000 0

If ___ ____

- N --.---- -

F C

4

a F,

0 - '0 000 000 20 -
0 0 0 0 0

-'tIC 4 4 - 2 -I ,' -

'C A' NC ~ - - C' -. A -

U ~Q0 C A 0C 04,4 Ce-Ow-A~.-. 0. 06.~ I i~ ~ I
A4 - t-'VS 0 *44 A 40 3 "4 4, 0 0

* 04-~00C4,$40K ~S4OU0fl0*
0 A

0~ 0 . 0 1''.0 5 0 N 0 0 ' . . . F.'..

- 00 0 0 .. .

1. I
*0

* '160

4-' '1'~~ - * U -



AL A 11 X4.

-A .0

'~4 t~ 1 - ____ ___ ___ ____ ___ ___ ___ 4' ~ ~ '4

-c cv-a aa % 0

0' 0% a% 0 '0'0 '

00.

>'1 5 4.4

I 4. 4. 4 4. .0. .0 016 14



V
I- 4 __________ ____________________________________________________ 0

- :---- 0

- 4- '.4K **~->K;..
I -

~ oc

I .. - .-. - -
4 - - 40 40 40 - 40

F 4 4' 44 44 44 44 44

.2 Z 2 Z 2 2 2 2 2

40, O:2~
- C.... 44 44 44 Ab~~ 44 '.

044. A A A >4 4. A A 440.4.
- 6 - *O44 - - - *0. - - -3:2

A .~d -~ 40 ~
444:2:2 .~ --- ~ g ~ - .

44 44 44 0 3...44 ~ 0. 0.20:2

I j~i~ic~i-~'-X-----___ z z 2F I 11 ~ 0

L ----------- -______ __~-~ -

I~. LL3A8IS
* :o"2.i.LIfI~ ~OL Ai NOILVn9'~A.A iL i~a H~.LV~9 kl±k4DtIS Lii ~iV14 1J.I~1SIlOtl ~vaA 01 OY S..ZVdiI 3I~YS

0
0~ S S. S1 - --.-- --.--------------..- __________ -- ___ ---.-.- -------- -

C..... -, A A A

C 4 4 44 4 44

A A A A A

A~.

* 0 -4 4. 44 03 :2 .. C
~ :.~ ~
:2.4.) ocOt.. *.4

1
U 4.4.4.4 -c

Cooc -.. 4O.-- oc 40 4 00-
60.44 4. 44600 0.446 C~ :244 4.4444

4-444.4 4440 3'.44 0440 >04> 4 44 0:2 .4~44t0
04~ 44.~0.0 44Q >5.4 6 440. 6~44

*3..44. 44.3 0. ~0I __ _____ __ 
0 i 0  

00- 044444.5 4444 443, CS .440-..
COO. 0.4.00.> 004-6 0..40. 7.4 .444..-.4a

3 14 7 0~ - 0. 0.L77~7L7i7 ~ -- A

F-' ----.. ~~2~~~~-. ____ -

I 44 44 44 0

.2 4-A

.2~ 44 44 -

441-. :24.) -40 0.>>. A A 4- 244
30-0 .4 :24. 4.3

>4-0 *44.4.44 - 4- 4
*...~ - - 0-C

CA. A~4A .4445 00.40 0044 0. 4440. 404- 4 4 CO CS
.2 4) 40A00. .23 7 7 3.- A-

- 4 e 0

- 4 4. -'44 -

Ii ~.

044. a
* . - 0-a

44 -20 C) 4)2

4 .4

- .1. - __________

* 162

4 '4 ~ S ~. . .- -. - , ~ * ... - . -. -.



0 ["4~1 I _ -

--- --- - --- __________________________ _____________ ______
\.~ It~ - ________________

F I H----- ----------- __________________ ______ -------

- -- -- ___________________________________________4. 4, 4, 41 4, 9 9 4, 4,
.0 '0 '0 '0 .0 '0 .0 '0

4, 4, .0 .0 44, .0 2 S S

-. - - - - - - -.0 -
-' .0 - .0 oI~ .0 .0 .0 .0 '0

4- 9 ~ 4, o
'0 2 .0 2 2 2 2 2 2

- 1. 0 4, 9 9 9 9- - - - .. - - *04- -
'0 .0 '0 .4- .0 .0 '0~tL4). .0 4, .0 .0 2 2

'0 '0 .0 2 2 .0 .0 .0 U.'.
1

I, 9 9 4, 9 9 9 9003 9 -'
.4 '0 2 2 2 2 2 2 O~4-.0 2

:--------- - ________ ---------- - .0 01 0' 0'H-----

[ - .4) - -

S3&U.DdMIS d
IVNIlIJ.100Y 901 30 ilI)IIV.19YA3 Cli. 110 ~3.LVSU0 A11H01'IS WI liVid 1YIIU.Jflu±SMQ4 flu. 01 IV 01flyd141 34VS

S

.0 0' 0' 0' 0' 0'

I:.
4. 4, 4. 4j 4, 4, 4, 4, 4, 4,
.0 .0 '0 '0 '0 '0 '0 '0 '0 .0

4, 4, 4, ~ 2 ~ .0 .0 '0 2 .0

.0 '0 .0 2 .0 .0 2 '0 .0 4,r 0 0 4, 4, 4, 4, 4, 4, 4, 4,.0 4, .0 4, .0 '0 '0 '0 '0 2

'.0 4,. .4 . 'I' 0

~4,I~ 6 0 4- .0 34.0 9 0'Ii 4, 4, 4, -4,
4, 0 20k 9013 94-3 '0k 0.39 .0
4,4,0'0 '04) SQ.0 300 303 4.
000 "0 '0 4, 4-0 390 3.09 0~'.401 3 3 24-C.'0. "0 - v0. 0.00 4,34). 9 0 0.U '-'09[ 4-9.0.001 "4 01) 0.0.0 4-0.0 kU..' ee *~0C30 .0 2 00 4)03 4)0.00 4)~9

_________________________________ ~__~-~ ___4, coO- 3 9 4, 4,9 00.0 004 030 4,'0 '0 4,2 040 9.0..'.... 3fl 0.

.0 0' 0' 0' 0~ 0' 01 0' 0'

I '1N N N N - - -
~-~- -A ______________________________ ___________

* I I -~ 9 9 05, '0 '0 '0 '0 '0 '0 '0 '0 '0I 2 .0 - - .0 - .0 .0 .0-~ - r 4, .0 .0 .0 .0 00 .0 2 40 .0

'0 4, .0 .0 2 2 .0 .0 .0 4, 4, 4, 4,

I 'C 2 '0 '0 4, 2

' 0' ~.
AS - '4,4-

4,3 4,3 4, 33 '09
I 0 a *..o '0 .'.> 4-3

00~ 00 00 .0 000 '00 .0 00 0 9
I 3 4, 9 .0 390 .0 2 234) .0.04)

4,0)13 4,994- 4)4,09. .0 931). 4- .0 .00 30- -. 4'> '.04-3 04) 04) .0 4-00 93 .4 04)4, 0034 00 '00 2 1)020 2 4,4,
1.00') 0303 99 99 9 00.0 9 4, 03.0 4,09

'-0"'0 4,2 '000 2 -0..0) 0.0 2 24)4, 23"

* 4,
* 4, 0 4- 4) 4,

2 ~ - 9 3

4, a 4- E .0I. 4~ - 3.0 I) 4, .0 4)
1.1 .0 9 3.0 3. 4, 4,. 14,

-. 3 3 4,4- 3 0* 2 ~ 0' 4,4) .04, 4- 4)09 03 4, 4,
'0 2 34- 0'0 00 0 '00 1 4, 30 IC 4-0 I' I1' 0- 2 4,414, '0 9 I-. 0. 0.

K.. I - -- --------- ---.-----

- I .. ' ~ --



I At Sfltfl

I'-a u a a -

*~~ 040 00

2 2 6-0..I

2 - = 2 2a
I 0 A0 A4

- .er'44.

g.. 0 0 z1 - --

00300 - .

00 0 0 4-0

-4300 1 2 5 - 164



- '----c-~--. - - ~ -

I I 2

ALL XL SI uxi 0

AIL4IVL1~ U~A -_______ _____________________ ______--________________________________________

02:

ci

4.-. 0~

r.~ 00 2

0~ 00 -

All IV .LZV
2 -

UIXSSYfl13 2- 4

* Ii

F
~ i4.0I
-c

-- 0.. 2.
2-4..

~Yu a3Oi344O3~ SY 3~VS - -

2-~'~~I -C

o~ a' a. a~ a ~ a. 22 ~. 4.

2 - S* u- _____
AIIASI~1

0. ALSIYI9~4' ~ -,. -~ 2~

24 *...~.
20±42- - 2 2

~- ----- C'

~ o
I~

t-.~- t 2

-u ~.
Coil

* .41-. ~

2,14201.

* ~O* ~ .~ 2 - o. 0 0 0 0 0 -
1-.M 0. 2-. 050 cr04 o 0 o a a 6 a _

-~ 1 d~ .0 2

~ -' -'
- N - 2 2 N N

2 2~2

~ 2

ALI1VILJY 2 2 2 2 2 2 2 2222 2 S

)J.LAIS11DK~l ~ 2t- *~. 2.-

AIJ4lYI)~3)Nfl ~ .20 22 '2 2

1541W11 2 2 2 2 22220-2

F-- :z& 0:

OS '.0.0 402 K

2~ ''.2 0 0 0 0 0 0 oOO~ ~ 2 .0 2 2 ~

2 0' 2 00 1 ±
I 00.- 2/2 4 2 2.-.

~ ,I-,~. ~K.- __ 0-

42 I
*62- - 4~ ~

o -~ 4,

I. 0 -
- S 0 - oo.-e-'.o C Osroc. ..'4- 22 -tS CO 222>4.470 42 O.U 222'4 42-

S -~0

0, 4 YQ - C

~65

r777'...



V C-
h.

I a
[. I- __________________________ 4

I

0, eGem

- 0

I @b' (fl I.*

I -fl C ~

,rc. c-e.g- a.

~

F ________________________

K

...

ii ~ a

<I
I C-C ~

I .. __________________ -

~-

I- ~ r ___________________________________________________

" 4' ~ 1
1- __________________________________________ ______

,~A

0 f I0
F

o 'C

s.~ 14 [ ~
AINTY.4L)N,1 ~

)41H11 ~

01..

c.z j. CtC-

I a'- -.
x

I I: C:

I I 'I -

* I' I

I ~

-~

~..0

166
I



- ---- --- A

-'-~*~ K----- ------- ______________________ --~J1AIS~.~1~ _______________________________________________________________________________________

k~.:4.Yia L~ 4j ~

I t--~------- -,

-. C- S

-, 4~ a

2 £ 2 2

I a-' C~ S
0.0 00 C

-1 .------ -
U. V4L.~YI _________________________________________________________________________

.siL~i~r

C ~ ----- -- -~0~----- -

"4

<I #W1d U2ON344~flZ~ BY U4YS

2~
- i I

* ,[ 3
7 1 -- ------------ ________________________ -- -* ~o~i '' ____________________-------- -.-

U --------- ___________________________________ C
'a - -- ~ ------------------- ------------ - - --* 8.0 K \T%.5

-4 - - - _________________________________________

4-

'0

'I-

~4Y1d U~IGti3~44Ofl~ ~V HSWS
I a

0
0. - t

I _______________________________________________ .4

4~.,1Y1~aL)V ~ ~ 02 ____________ -
AJAAIS -

______________________ -7]
a' a' C'* a' a' a' a'a'a'C'1 ___________________________________)P4[NII % I' - - e~ fl~n *' j

0 u
-t 0 C

0 0 4

~z ~''~ :~
4>4J baa S

.4- ~

~
V o

~ -~ 0 - ~-"'a'- -, S
.~.. -a C C' 0 ".

0 ~5I

* 55 -

- -
'~0 S C040~ C

C45. 5 4...St..4 C S AU 534(9.4 -40 C S

, - ~; '~

.4 *S~ __________________ ____ j
-. * . . C



--- 7-- ____ _________________________---- -- - -----
I-

I ______________________ _________________________________________________ ____

1 _

F ---------- -

F-
ii -. -4

Ii _ ________________ _ _

I -

I .. d ,. j J - -

I ~ I- _____
-- a ----------------------

4 -~

I ~

-~ ----- ~------- ___________ _____

.-- __ ----- ____________________________ ________ --

* I

I

I

168

A..A<S.Jt A>E~ Jh a . .*~--~-~. k' - -. - -- - - - -- - - ,-



0 'V ' -- ' - -. _____ -- 0

'C'

o a 0 0 7

'-C
-sO

A A A .0 .' -____

~.' ~'-.

I '~ '.,

*. t~ 4-

0 0 00 0 0 -
2 0 0 0 A 0.00 0 -

CS - 0 0'~- A . C
C L"') - - - -

CL. 0' 0 0' "''.0 0 -.,1 .7 - 0 0' '-~s 4, 0'
0 0

--- 0' 0' 0' 0' 0' O0'.~0' 0

I _

Of -"'----_-iii ~-;-~ ~ -

0''" SC

0 0 0 0 00 0 00 0

so 000 ~ 0000'S
0 0 00 00 0 "0,0 4 C
00 4 4 0 '-0' "'4

w _ ___A_000 _ 0000000 _

ij A

i.- -' 00 00 -

* C' -'-0 00 C' 4"

. 'S

0V C' CC

00 - 0 -000 0 0 0 SO - '"' -.
'<I -o " -~ - -'

C.-' ' '~ 0' " CO C "0
~0 0 -' 0'0' *'
'~--'~ ~ -

00.iL I __ 0 0 0"0 0 0 0 "0 0.

'0~'-~
0 CC

I C- - 0'

9 4 0

CO CO C

* 169



4. 4. - ~~2~
A' . C

I L~.. . -- -~ __- ______- - - - -

* - 4. 4. 4. - - -

- ~- .4 2 - -. --

.4 4. .4 .4 .4 4. 4.

44. .4 .4 .4 4.4. 4.4 .44. 4. - 4. 4. 44..4 .4 .4 .4 .4 7 .4 .4

4. 5
a, .4. 2 4. .

4. 4. -, 4. - - - -~ --
.4 .4 .04.4S

- .4 74. .4 .4 .4 ~-c 4.4.4. - .

- -- ,4. 4.4. 34. .4.

4., .4 4.' .4 -

- 4. 4. .4 .4 .4 4. 4.

a. 4. .4 .4. 4..

'.4. 4. .4.2 4.4. .4. 4.4.-~ -4.4 4..
4.4.4. '.. ~4.-4. .42 .44. 4. -4.- 4. .4

4 . - 4.4.~4. 4.4.4..~4.4.4. 4.4.4. 4-4. 4.i~~
4. 4.4.- ~44.* 4.4. 4.4. 2.'

~ 24.4. 044. 24. - 4.
-, - 244.4.4 4. 4. 4. 24.2 4.4.4.

4.-

- - - -4. -4. .

-c -4. - 4.-- -
- 4. 4. - 4. 4.44. -, -. 4. 4.44.

4. .4.4 4.44.... 4.4.4. 4.~4. ~4.. ~.-.'. -
4. 4. 4.4. 4.4. 24.

4.4. - 4.4.4. - . - - -.4 ~ -

'424 4.4. 4.4. 4. 4.~ 4.- 2

* - ~'- 2'4. ~ . .. 2

- .4.4. 4 4.-4. .4. 4.0 -9 7.4. 4.4.4.4 7 -

4. .4.-- - . -- ~ - - . a

4. 4. -. - ~4. -4. 4.. 4. 4.

Li. 4 4. 4. ~~~4.~~~4.4. - 7

r -. -

4.4. 4. 4. .4 -4. 4.--
4. .4 4- 4. .4.--

4.........4:4. - -
- - 0-4.4.04. -4. 4.

-. .4.4.. ~74.4. ~. , - ;4.

I

I

4. 4 . . - . . 4. 4. 4. - 4. 4. 4.



- ._ -" 4., -;-

< C". 0

- -_AA A A

4..4 -

""AD 
4  

A A b~ B-OC- - - A.. " . -

-A:., , . A. -- , .. 4.'--

I"I

0.4, , , .. . - .. .- 4-. A . -. :.. : .-' - . .44



AD-Ai53 981 SUGAR CREEK BASIN NORTH CAROLINA AND SOUTH CAROLINA 3/3
FEASIBILITY REPORT AN..(U) CORPS OF ENGINEERS
CHARLESTON SC CHARLESTON DISTRICT OCT 82

UNCLSSIFIED F/6 0/2 NL

EEEhhRh EEEhhEEEhE
Ehhmhmhmhuoli



.1.0

11111.

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A

.4r..Z



N - . -o

L J.1vD~3 Sn

LU3W1 Js

c A A 3, a- A zu. -
- - - -. - k..

- -- CV

OI v3 -C

5 11

iii ~172



LUTOW2

2UNI.

00 on,

0. u

Aaitio Al ::: : P 0: .CAql
3A.LL~,

A -

L AISMX
"L t- 6 LtS

* S. -

~ ~a-

0. 0 a
.0 '. 39 ~ 0 4

5. - 00 ft

J * 3 V

eu.173



* 'r.

IL

is. 0 0

6- - -S

40 O

JLLIVOSM4.

JAMIZU Mm 1 .4.

1JjIY~u~uI 3~ .4

vi MI~

4 ~ ~~~ FL-3. . C

= 3 - OO174



* Lw~mlvJva -

A 9

%e -
%5



LLIAZSno13

0s0

-UI zw

99"11

**
g 4 -x..4

-- SOS -i64 .

kiA*MU r.* a

Uxivil.o44

9N1 4-, :

* LL11flJ.s

04 ~ 4L

all~ 4.* .4

-,~ - . 8a

UInLD3v

0.8.

04 ~ . - 04

6'...' 44

0 ~ C176



LLIAIS=I3

3.~ LTA 3

*1~IV

ON11

* ML1d a iuL31 a,

LLAISOM

0 0

:! IL~iI~ s::I~L ii 1_



LUWNV
UlIASM13

P- 3

4 U SMOU
--- I .':z

.4 t;~ -- I .. *

u 

03IASM 

X Z;

LJ.11Sfl JU

OUIII - Z

I Z

.4. 0-

9.6 178



.7U

zU18(wox

LLIZSwI3

- LL1~~~JUAISf1X - .

006

U.61

N~ il

~ _ ___ ___ __ ___ ___ ___ __ ___179__



LLIAZsWUX 
0~

klvZLWza 
-

K:~~~~~~~I X) _________________________

VaZ C.7 a. .a 07

0 F0

0

o so ~We
96. a*-

Al' 
70l7 .. 74j47

*0

5-* 2

WI. 7.

S~ 
C'- 0 l

o ~ 3 .70770

=1 -
K - .--- >4

-. 3 9

A,- 2 -f 
F.'

2 4 
- .0. t(.>F. 0.,>F

A4 7. ______________________________

t oi-. 0

7,7 M
0;

0 a

LJJAI~lI~flso > I
979 r

18



AJMI I %

~N~4 0% a

&-00

ONIMI

a k

0 --h S

1812



LLI1Yn=a

LLIAI~fl12

3bN1Vwi 1f

c o o

4~vd3i R .. 
.0

3. 0

L~i1VIZ~t~a -1

rl M!

U,~ Ut. U

WI. AU

a -~ - 00182



'7 71 . ~.* - .-

'iiVW
-

N~~n3X

LU~IV13Iua
I.aI~lDX

% at a1

u 6l0a-a

LILA SMO
AINIVIN366

Wiil

0RMGI 0va

ft 2 2vl~

IN' 2

)..II"IV

1VII,.4fl

tI'M F

tt

41.0 46 -

1831



LUIV=u 
-

LLIAISMOZA

LIMIVLU 
3

31W1

e~ I.

-I...a 
o .

.. 
aII.3= 

V

AMA - *0

OKIWUI

3 a-

Eli.~~ 
t ~

-J S-. 
0loy.

4 
3 O.3*0.4 

13*3 .01,t U N

s-- 
C"

p 2*

35 o4 G

l -- 
4 -r



. .. . . . . . . _.. .. . ; .- - 1

Rationale For Designation Of NED Plan

Planning Policy requires the designation of a National Economic

Development (NED) Plan. This plan is described as the plan which best

addresses the planning objectives in a way which maximizes net economic

benefits. The NED plan must have net economic benefits. Alternative

measures considered in the formulation of a NED plan are evaluated according

to economic criteria. However, the design of physical structures is done

according to engineering criteria. As is true for all alternatives, sound

design based upon the interdisciplinary inputs of the planning team is

required for a NED plan. Because a NED plan includes all measures to

address planning objectives whose incremental dollar benefits exceed dollar

costs; mitigation, preservation, or enhancement measures are included when

they are economically justified. The NED plans for the various basin

streams are designated and evaluated in Table 6 on the Systems of Accounts

and are further summarized in the following Table 7.

Rationale For Designation Of EQ Plan

Recognizing that the environmental quality has both natural

and human manifestations, an EQ plan addresses the planning objectives

in a way which emphasizes aesthetic, ecological, and cultural con-

tributions. Beneficial EQ contributions are made by preserving,

maintaining, restoring or enhancing the significant cultural and

natural environmental attributes of the study area. Determination of

EQ benefits involves subjective analysis, underscoring the need for

interdisciplinary planning with extensive public input, to place values

on the environmental contributions of plans. Designation of EQ plans

involves measuring the environmental changes related to different plans

and selecting those which, based on public input, contribute to or are

most harmonious with environmental objectives. This means that EQ plans

are those which make the "best" contribution to one or more components

of the EQ account. The EQ plans for the various basin streams are de-

signated and evaluated in Table 6 on the Systems of Accounts and are

further summarized in Table 8.

185

• *.-. ........ . .. -. ,.. . . ... . ..-... . . . . . ... . ,. ,.:., .,:-..., , . :-.---...... . -... ,%. ? -. ; .> % -,



Table 7

NED Plans - Sugar Creek Basin
North and South Carolina

Description First Cost Annual Cost Annual B/C Ratio Net NED
Benefits Benefits

McAlpine Creek
Demolish 5 Residential structuresi/ 2/

(Providence Road to Monroe Road) $ 404,600 S 31,700 $ 62,900 1.98 to I S 31,200

McMullen Creek

Demolish 8 Residential structures-
/

(Mountain Brook Rd. to Randolph Rd.) $ 745,000 $ 58,300 $ 101,100 1.73 to I S 42.800

Briar Creek

4.75 miles channel modification-1/

(vic. Colony Rd. to vic. Central Ave) $12,187,000 $1,022,400 $1,467,200 1.43 to 1 $ 444,800

Demolish 29 Residential structures1'
(Grafton Road to Galway Drive) $ 1,259,900 S 98,600 $ 173,300 1.76 to 1 $ 74,700

Briar Tributary 2

Demolish 13 Residential structures
/ 2/

(Grafton Road to Galway Drive) S 737,300 $ 57,700 $ 61,700 1.07 to I $ 4,000

Little Sugar Creek

Demolish 77 Residential structures1' *
(Park Road to Princeton Ave.) $ 2,971,300 $ 232,500 $ 309,100 1.33 to I $ 76,600

2.56 miles channel modifications-
(vic. N.W. Freeway to E. 36th St.) $ 5,781,300 $ 497,000 $ 843,100 1.70 to 1 $ 346,100

Demolish 16 Residential structures!
(N. Tryon St. to Upstream limits) $ 437,000 $ 34,200 $ 67,800 1.98 to I $ 33,600

Sugar-Irwin Creek

Demolish 24 Residential structures1'
(Yorkmont Road to Clanton Road) $ 858,300 $ 67,100 $ 111,600 1.66 to 1 $ 44,500

4~ 1/Demolish 4 Residential structures-
(I-77 to 1-85) $ 72,400 $ 5,700 $ 19,300 3.41 to 1 $ 13,600

Stewart Creek

Demolish 3 Residential structures -i
(LaSalle St. to Southwest Blvd.) $ 55,200 $ 4,300 S 5,300 1.23 to 1 $ 1,000

Stewart Creek Tributaries

Demolish 14 Residential structures/-2/$ 448,900 $ 35,100 $ 37,000 1.05 to 1 $ 1,900

I/ NED plan recommended for implementation

2/ NED plan also designated as EQ plan
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Table 8

EQ Plans Sugar Creek Basin
North and South Carolina

Description First Cost Annual Cost Annual B/C Ratio Net NED

Benefits Benefits

McAlpine Creek

Demolish 5 Residential structures-
/ g/

(Providence Road to Monroe Road) S 404,600 S 31,700 S 62,900 1.98 to 1 S 31,200

McMullen Creek

Demolish 8 Residential structures- 
/

(Mountain Brook Rd. to Randolph Rd.) S 745,000 S 58,300 S 101,100 1.73 to 1 S 42,800

Briar Creek
r3/

Demolish 176 Residential structures-
(confluence to vic. Central Ave.) $12,961,480 $1,229,940 $1,130,970 0.92 to 1 (-)$98,940

Demolish 61 Residential structures
(Country Club Dr. to upstream
study limit) $ 2,815,700 $ 220,300 S 198,300 0.90 to 1 (-)S22,000

Briar Tributary 2

Demolish 13 Residential structures
1 / 2/

(Grafton Road to Galway Drive) S 737,300 S 57,700 S 61,700 1.07 to 1 1 4,000

Little Sugar Creek

Demolish 77 Residential structures
1 / 2/

(Park Road to Princeton Ave.) $ 2,971,300 S 232,500 S 309,100 1.33 to 1 S 76,600

Demolish 97 Residential structures
3/

(Northwest Freeway to Craighead Rd.) 1 1,928,970 S 146,430 $ 49,430 0.33 to 1 (-)$97,000

Demolish 16 Residential structures
(N. Tryon St. to Upstream limits) S 1,368,500 S 107,100 $ 83,900 0.78 to 1 (-)S23,200

Sugar-Irwin Creek

Demolish 26 Residential structures
(Yorkmont Road to Clanton Road) $ 928,300 $ 72,600 $ 112,600 1.55 to 1 $ 40,000

Demolish 5 Residential structures
(-77 to 1-95) $ 92,900 $ 7,300 $ 19,500 2.69 to 1 $ 12,200

Stewart Creek

Demolish 4 Residential structures
(LaSalle St. to Southwest Blvd.) $ 73,600 $ 5,700 $ 5,400 0.94 to 1 S 300

Stewart Creek Tributaries

Demolish 14 Residential structuresIL2/$ 448,900 $ 35,100 $ 37,000 1.05 to I $ 1,900

I/ EQ plan recommended for implementation

2/ EQ plan also designated as NED plan

3/ Economic Data for designated alternatives is based on 1981 $ and 6 7/8% interest rate. All other
plans were evaluated based on 1982 $ and 7 5/8% interest rates.
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Rationale For Selected Plans

The process of selecting plans for authorization consisted of careful

evaluation of the contributions of each plan to the four accounts (NED, EQ,

RED and OSE) and evaluating the acceptability of each plan to the general

public and philanthropic and other special interest groups and organizations.

The selection process was performed using input from all levels of govern-

ment, including those of the city, county, state and Federal governments.

All evaluated plans with the exception of the do-nothing alternatives

adquately addressed the stated planning objectives of flood damage reduction

and enhancement of recreation and conservation opportunities. Each plan

considered is fully implementable from an engineering viewpoint. Social

evaluations, however, indicated a preference for structural solutions over

those classified as nonstructural where there is a real choice. In areas

which are not suited for structural solutions or in which the advantages of

nonstructural solutions greatly exceeded those of the structural plan(s),

the nonstructural plan calling for the removal of flood plain structures

received general support. For the purpose of this study, alternatives

recommending removal of flood plain structures are based on the assumption

that affected structures would be demolished. Actual implementation of

nonstructural alternatives, if authorized, would likely result in the

demolition of some structures and the physical relocation of others,

depending on the type and condition of each individual structure and the

availability of relocation sites. The decision to relocate or demolish a

specific structure would be made during post-authorization investigations.

Separable plans are not dependent upon other works to be fully effective.

Separable plans selected for recommendation in the Sugar Creek Basin are

summarized in Table 9.
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FINAL ENVIRONMENTAL IMPACT STATEMENT

PROPOSED PLAN FOR FLOOD CONTROL AND CONSERVATION OF

OPEN FLOOD PLAIN AREAS, SUGAR CREEK DRAINAGE BASIN,

MECKLENBURG COUNTY, NORTH CAROLINA

The responsible lead agency is the U. S. Army Engineer District,

Charleston.

The responsible cooperating agencies are the U. S. Fish and Wildlife

Service and the U. S. Environmental Protection Agency.

Abstract. The Sugar Creek Basin drains surface waters from the City

of Charlotte and other parts of southern Mecklenburg County in North

Carolina, as well as small portions of York and Lancaster Counties in

South Carolina. The Charleston District has been authorized to conduct a

study and to recommend plans for "flood control and allied purposes." A

wide variety of structural and nonstructural plans have been examined for

the entire drainage basin; however, the major problems and the most cost-

effective solutions are located in the Charlotte area. Each stream is

different from all others in terms of resources, problems and potential for

improvement; therefore, plans have been formulated, evaluated and selected

on a stream-by-stream basis. The many unique alternatives for each stream

and the large number of streams involved make a quick summary of all plans

impossible. In general, the alternatives considered for each stream

included an array of structural and nonstructural flood control measures.

Nonstructural measures included relocation or demolition of floodprone

structures. Structural alternatives considered included channel modifi-

cations and, where appropriate, alternatives such as levees, floodwalls

and dry flood retention reservoirs. Plans selected for recommendation call

EIS-I
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for removal of floodprone residential structures in specified reaches

of various basin streams, and channel enlargement in other reaches.

Landscaping and conservation of project lands for future passive

enjoyment and recreation is also recommended. The Environmental Quality

plan for areas considered for flood control measures consisted of

demolition of floodplain structures and designation of project acquired

land for recreation and conservation use. Four of twelve areas proposed

for flood control improvements recommend implementation of the EQ

designated plan.

The National Economic Development Plan was selected for all

twelve stream reaches for which detailed proposals were made. Four of

the recommended NED plans, however, were also designated as EQ plans.

Nonstructural recommendations were evaluated based on the assumption

that all affected structures would be demolished. Actual implementation

of such measures would likely include a combination of demolition and

relocation, dependent on the type, location, and condition of affected

structures and the availability of relocation sites.

SEND YOUR COMMENTS TO THE DISTRICT If you would like further informa-

ENGINEER BY tion of this statement, please

contact:

Mr. John Carothers
U. S. Army Engineer District, Charleston
P. 0. Box 919
Charleston, S. C. 29402
Commercial Telephone (803) 724-4258
FTS Telephone: 677-4258

NOTE: Information, displays, maps, etc. discussed in the Sugar Creek Basin
Feasibility Report are incorporated by reference in the EIS.
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SUMMARY

1. Major Conclusions and Findings. In general, there are few

important natural resources in the areas of Charlotte for which plans are

proposed. The projected increase in population and construction activities

over the next twenty years indicate that urban growth and its associated

impacts will further reduce existing resources. Under the current Congressional

authorization, there are few opportunities for environmental enhancement in
the center of the city where most of the implementable solutions are proposed.

Similarly, there are few significant adverse impacts which would result from

the proposed plans when compared to the existing and future "without project"

conditions. In formulating and selecting plans, the Charleston District

attempted to avoid unnecessary impacts and, within the limits of the study

authorization, to enhance the few and diminishing natural resources still

present. The proposed discharge sites for dredged or fill material have
been specified through the application of the Section 404(b)(1) Guidelines,

for submittal to Congress under the provisions of Section 404(r), PL 92-500,

as amended.

2. A large number of plans have been evaluated due to the many different
streams and the many potential solutions. Nonstructural alternatives

consisting of the removal of development from flood plain areas and designa-

tion of acquired lands for recreation or conservation use have been designa-
ted as Environmental Quality (EQ) plans based on their beneficial contri-

bution to the EQ account. This approach would remove many existing sources

of sediment and pollution from the flood plain; would revegetate a large

expanse of urban land; and would designate future use of these lands for

more environmentally oriented purposes. The plans which maximized the net

economic benefits have been designated as National Economic Development

(NED) plans. Selected NED plans varied with each creek, depending upon

stream and development characteristics which would affect economic outputs.

The System of Accounts, Table 6 displays the economic costs and benefits

for each alternative by stream location and designates which plan was

selected as the NED plan. It also denotes the recommended plan and the

EIS-3
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various factors which went into the decision making process. The type

of plan selected differed from stream to stream, depending on local

conditions and preferences, and the overall recommendations included

two structural plans and ten nonstructural solutions.

3. Areas of Controversy. No areas of controversy or major disagree-

ment among public interests surfaced during the study. Although there

was some stated opposition to removal or demolition of structures, voiced

during the study, the City of Charlotte has indicated their continued

willingness for project sponsorship.

4. Unresolved Issues. There are no unresolved major disagreements

among study interests. The City of Charlotte, North Carolina, has submitted

a letter indicating their intent to implement all of the local aspects of

the flood control and conservation measures recommended, subject to final

review and approval of City Council prior to implementation.

EIS-4
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Need For and Objectives of Action.

5. Study Authority. The Sugar Creek Basin Study was initiated as a

result of the following resolution adopted 4 November 1971 by the Committee
on Public Works of the United States Senate:

RESOLVED BY THE COMMITTEE ON PUBLIC WORKS OF THE UNITED STATES

SENATE, that the Board of Engineers for Rivers and Harbors,

created under the Provisions of Section 3 of the Rivers and

Harbors Act approved June 13, 1902, be, and is hereby, requested

to review the report of the Chief of Engineers on the Santee

River System, North Carolina and South Carolina, Published as

Senate Document Number 189, Seventy-eighth Congress, and

other Pertinent reports with a view to determining whether any

modifications of the recommendations contained therein are

advisable at this time, with particular reference to providing

improvements in the Sugar Creek Basin, North Carolina and South

Carolina, in the interest of flood control and allied purposes.

6. Public Concerns. The major problems and needs identified in the

early parts of the study were flooding, poor water quality, rapid urban growth,

and the continued decrease of open, undeveloped spaces in the Charlotte-

Mecklenburg area suitable for passive enjoyment, wildlife, and recreation.

These problems are summarized in the sections of this EIS entitled "Without

Conditions" and "Affected Environment". Detailed discussions are found in

the main report and appendixes.

7. Planning Objectives. The planning objectives established for the

study are as follows:

a. Reduction of flood damages to structures located within the

various flood plains of Sugar Creek Basin;

EIS-7
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b. Establishment and conservation of undeveloped areas

adjacent to basin streams; and,

c. Enhancement of recreational opportunities to residents of

the area through the development of greenway parks and improvements or

additions to established park facilities.

8. Translation of Natural Resource and Recreation Needs Into Project Plans.

Within the urban portion of Sugar Creek Basin where flood problems can be

addressed under the current study resolution, the water quality is poor

and there is only poor to fair habitat for fish or wildlife. These condi-

tions may improve, but not within the time of project construction. As

discussed elsewhere in the EIS and main report, there will be a great increase

in population and construction activity in the next twenty years, and there

will also be an increase in pollutants associated with area sources.

9. Specific measures, such as structures to improve fish habitat, numbers

of fish food organisms, or general aquatic diversity, would not be effective

as long as heavy siltation persists, water quality remains poor, and heavy

construction further reduces the vegetation on adjacent lands. Control

of pollution sources and land use planning have been cited as study area

needs, but actual regulation by permit conditions and zoning will have to

be carried out by the local, state and other Federal agencies with legislated

authority in these areas.

10. With a marked increase in construction, there would be a corresponding

decrease in the number of undeveloped, vegetated tracts of land in the

Charlotte area suitable for small wildlife and public enjoyment, although

there will be a significant increase in the number of persons seeking these

types of areas. Given the present condition of the streams, the widely
changing desires of the urban population with time, and the success of the

local park programs in planning for short-term needs, the major environmental

EIS-8
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objective which evolved from the early stages of the Sugar Creek Basin

study was the conservation of flood plain lands within the city to

statisfy long-term environmental needs. Over a long period, water

quality and creek bottoms will hopefully return to conditions that will

once again allow the establishment of a healthy ecosystem and good

sport fishing within easy access of the majority of persons in the

metropolitan area. If, at that time, there are sufficiently long

stretches of creek bank where the existing vegetation is undisturbed

or has bepn specially planted, and if adjacent land use is suitable,

recovery of even the more severely degraded streams is possible.

11. Lands in the Sugar Creek Basin acquired during the implementation

of nonstructural flood control measures, project rights-of-way associated

with structural measures, and disposal areas have been recommended for

conservation or recreation use in areas where there is a demonstrated

or predicted need. Existing vegetation on these lands would be selectively

cleared, and attractive or useful specimens would be retained. The areas

would be grassed to prevent erosion and landscaped with selected trees

and shrubs in a manner compatible with park use. See the preliminary

landscaping plan in Appendix 5. This approach to environmental issues

provides for the most suitable present use of project lands (as parks)

and conserves undeveloped lands for the best future uses.

EIS-9
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ALTERNATIVES

12. Plans Considered in Preliminary Studies. During the preliminary

phases of this investigation, each component stream of the Sugar Creek

Basin drainage system was evaluated to determine the potential for flood

damage and the need for water resources improvements. Individual streams

were further broken down into a number of segments or reaches in order

to identify problem areas and to designate areas with high flood damage

potential.

13. Following the process of identifying problem areas, a wide variety

of technical and institutional means for managing water resources of the

basin were evaluated. Both structural and nonstructural means were given

equal consideration, and the range of management measures were not con-

strained to those traditionally used by the Corps. Management measures

considered as part of the Sugar Creek investigations included the following:

Nonstructural Measures Structural Measures

Relocation of Structures Channel Modifications

Evacuation Planning Bridge Modifications

Flood Insurance Levees/Floodwalls

Zoning and Modification of Building Codes Paved Channels

Floodplain Regulation Covered Floodways

Floodproof Structures Reservoirs

Demolition Combination Reservoirs and

No Growth Channel Improvements

Do Nothing (No Action)

14. Alternatives evaluated in preliminary stages of this study are discussed

by sub-basin area in the section of the main report entitled "Analysis of

Plans Considered in Preliminary Planning (Stages 1 & 2)" and are discussed
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in greater detail in Appendix 2. Due to the large number of study

streams and potential alternatives, it is impractical to discuss

the advantages and drawbacks of each alternative in this impact state-

ment. Such impacts are discussed, however, in the main report and

supporting appendixes. Table 2 of the main report shows the stage

of planning through which each potential alternative was carried.

15. As studies progressed, potential alternatives were refined and

reduced in number to obtain a reasonable array of fully implementable

plans. In general, if a plan was dropped from further consideration,

it was dropped due to a lack of economic justification or to adverse
environmental or social impacts. All potential alternatives that

were economically justified and which had no unacceptable environmental

or social impacts were carried into the final stage of evaluation. These

alternatives are summarized in Table 3 of the main body of this report.

16. Without Conditions (No Action). If no corrective actions are

taken, the flooding in Sugar Creek Basin will continue. In the Charlotte-

Mecklenburg area where most of the damages now occur, floodway regulations

have been enacted, and these regulations should retard the future construction

of flood-prone buildings. A tremendous increase in construction activities

is predicted for the Charlotte-Mecklenburg area by the end of the century.

As more and more of the open, vegetated areas are converted into buildings,

roads, parking lots and other impervious surfaces, the amount of rapid

water runoff is expected to increase, and the frequency of flooding will

also increase. There are certain construction measures which, if imple-

mented, could slow some of the runoff into the streams. At present, however,

these measures are not required by local building codes or regulations

administered at higher levels, and, short of legislative action, implementation

of runoff reduction measures on a large scale appears unlikely. The Table

which follows is a summary of Table 1 in the main report. It shows the

equivalent average annual damages (also in 1982 dollars) for the 50-year

period of 1990-2040.
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TOTAL FLOOD DAMAGES, EXISTING AND FUTURE CONDITIONS

Equivalent Average
Annual Damages (1990-2040)

Creek (1982$ X 1,000)

Briar Creek $1,733.03

Briar Tributary 2 63.52

Edwards Branch 296.23

Campbell Creek 4.68

Kings Creek 8.35

Little Hope Creek 27.71

Little Hope Tributary 40.89

Little Sugar Creek 1,846.25

Derita Branch 82.73

McAlpine Creek 189.71

McMullen Creek 170.21

McMullen Tributary 34.58 -9

Steele Creek 0.04

Stewart Creek 99.55

Stewart Tributary 1 28.03

Stewart Tributary 2 34.90

Sugar/Irwin Creeks 215.47

Taggart Creek 13.18

Basin Total $4,889.06

EIS-12
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17. As the already large Charlotte-Mecklenburg metropolitan area

continues to grow, there will be fewer tracts of land which are suitable

for wildlife and passive recreational uses. The City of Charlotte,

Mecklenburg County, and the Charlotte-Mecklenburg Planning Commission

are acquiring lands for park use, but the total acreage of private and

public undeveloped areas will decrease. The planning commission has

identified a definite, long-term need for the conservation of undeveloped

areas that are available for public use. (See Appendix 5 to the main report).

18. With an increase in population and construction, there will also

be an increase in the amount of wastes generated in the project area.

Some wastes such as sewage and effluents from industry might be controlled

if stricter controls and new treatment technologies are applied. Non-point

sources, however, will in all probability continue to increase. At present,

there is no effective means to locate and measure all of the pollutants

which runoff parking lots, industrial holding areas, streets and small,

illegal dumps or seepages. Nor are there existing regulatory programs to

effectively control all of these "areas sources". Streams in the Charlotte

area now have the lowest state water quality classification (Class "C"),

even though the State of North Carolina has issued standards designed

to prevent further deterioration and to permit the most suitable uses of

these streams (See Appendix 5). Even if the State and local agencies are

successful in controlling most of the major point sources of pollution,

a realistic outlook would predict continued poor water quality in the

urban areas -- at least for those parameters that are affected by non-

point sources (i.e., dissolved oxygen, pH, oil and grease, turbidity, etc.).

Aquatic habitat, which is also a function of bottom type, water quality

and land use, is also expected to remain poor in the Charlotte area in the

foreseeable future.

EIS-13
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19. Plans Considered in Detail. All plans considered through the final

stage of planning are described and evaluated in the System of Accounts

(Table 6 of the Main Report). More in-depth descriptions of plans are

given in the section of the Main Report entitled "Assessment and Evaluation

of Detailed Plans". Detailed economic and design data for these alterna-

tives is contained in Appendixes 3 and 4. Detailed evaluations were

conducted for the following alternatives identified by stream or stream

subreach. Footnotes designate the alternatives selected for recommendation

and identifies EQ and NED plans.

a. McAlpine Creek (Providence Road to Monroe Road)

-Demolish 5 residential structures1 / 2/ 3/

-No Action

b. McMullen Creek (Mountain Brook Road to Randolph Road)

-Demolish 8 residential structures/2/3/

c. Briar Creek (Confluence to vic. Central Avenue)

-Channel modifications - 4.75 miles/ 3/

-Demolish 70 residential structures

-Demolish 176 residential structures-/

-No Action

d. Briar Creek (Country Club Drive to upstream study Limits)
1 / 3/

-Demolish 29 residential structures- -
r2/

-Demolish 61 residential structures-

-No Action

e. Briar Tributary 2

-Demolish 13 residential structures
,1/ 2/ 3/

-No Action

f. Little Sugar Creek (Park Road to vic. East Morehead Street)

-Channel Modification - 1.08 miles, demolish 83 residential structures
1/ 2/ 3/

-Demolish 77 residential structures- - -

-Channel Modification - 1.08 miles

-No Action

EIS-14
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* - g. Little Sugar Creek (vic. Northwest Freeway to vic. E. 36th Street)

-Channel Modification - 2.56 miles1l/ 3/

-Demolish 7 Residential Structures

-Demolish 97 Residential Structures

-No Action

h. Little Sugar Creek (N. Tryon Street to upstream study Limits)
-Demolish 16 Residential Structures" 3/
-Demolish 33 Residential Structures-0/

-No Action

i. Sugar/Irwin Creeks (Yorkmont Road to Clanton Road)
-Demolish 24 Residential Structures, / 3/
-Demolish 26 Residential Structures- /

-No Action

j. Sugar/Irwin Creek (1-77 to 1-95)

-Demolish 4 Residential Structures/ 2/

-Demolish 5 Residential Structuresi /

-No Action

k. Stewart Creek (LaSalle Street to Southwest Blvd.)
-Demolish 3 Residential Structures /" 3/
-Demolish 4 Residential Structures- /

-No Action

1. Stewart Creek Tributaries

-Demolish 14 Residential Structures I/ 2/ 3/

-No Action

1/ Recommended Plan

21/ EQ Plan

3/ NED Plan

20. Implementation of nonstructural measures would likely result in the

relocation of some structures and demolition of others, depending on the

type, location and condition of the affected structure and the availability
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of relocation sites. Decisions to demolish or relocate individual structures
would be made during post authorization investigations. Where tracts of

lands acquired as part of the nonstructural plans are suitable for conversion

into small parks or incorporation into existing parks, these lands would

be landscaped and conveyed to the local sponsor for such purposes.

21. Details concerning structural plans recommended for flood control in

the Sugar Creek Basin are given in the paragraphs which follow. Maps and

more data on these alternatives is contained in the main report and supporting

appendixes.

a. Briar Creek - Channel Modifications

The plan calls for 4.75 miles of channel modifications beginning

about 1200 feet downstream of Colony Road and extending approximately 1650

feet upstream from Central Avenue. The channel would be widened to bottom

widths varying from 60 feet to 40 feet, and channel side slopes of 2 hori-

zontal to I vertical would be established. About 486,000 cubic yards of

materials would be excavated, and eight bridges would have to be modified.

Rights-of-way varying from 138 feet to 148 feet would be grassed and land-

scaped for erosion control and for use as a greenway park. The preferred

disposal area is the Statesville Landfill which would benefit from the

earth fill. Other alternate disposal sites were located below Providence

Road and between Central and Commonwealth Avenues. Total land requirements

available for park or greenway use after landscaping (see preliminary

landscaping plan in Appendix 5) would be 113 acres.

b. Little Sugar Creek (Upper Reach) - Channel Modification

The plan for the upper reaches of Little Sugar Creek consist of 2.56

miles of channel modifications beginning approximately 600 feet upstream

from the Northwest Freeway and extending approximately 540 feet upstream

from East 36th Street. The channel would be widened to a bottom width of

30 feet with channel side slopes of two horizontal to one vertical. Total

excavation is approximately 100,500 cubic yards. Eight bridge modifications ..
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would be required. Total land requirements for channel modifications

are 52.6 acres including 12.6 acres for disposal of excavated materials.

This is based on an average right-of-way width of 130 feet.

Disturbed areas would be revegetated as shown in the landscaping

plan in Appendix 5. The land would be turned over to the city in a

condition that would allow the city to manage it as a conservation area

or to add simple, "passive" recreation items such as a walking trail,

benches, etc., at a later date. The local sponsor would have to provide

assurances that the land would not be altered or put to uses that would

detract from its use as a flood storage and conservation area.

Federal and Non-Federal Responsibilities

22. Cost apportionment of project first cost for recommended plans

between Federal and non-Federal agencies is proposed in accordance

with traditional laws and p6licies. Actual cost apportionment for

implemented projects may vary, subject to cost-sharing and financing

arrangements with the responsible non-Federal agency or agencies sponsoring

the project, which are satisfactory to the President and the Congress.

23. In general, the traditional method of apportioning costs between

Federal and non-Federal interests for structural flood control measures

is based on standard requirements established as Federal policy for

"local protection" works. Under this policy, non-Federal interests

are required to furnish all lands, easements, and rights-of-way required

for project construction and proper project maintenance. Non-Federal

interests are also required to bear the costs of modifications to all

utilities and highway crossings required for project construction.

Cost associated with railroad modifications are Federal costs in accord-

ance with existing law. The local sponsor must also operate and maintain

the project after construction in accordance with Federal requirements.

The Federal government would be responsible for all flood control con-

struction cost, including cost incurred in performing feasibility in-

vestigations and preparing detail construction plans.
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24. Proposed apportionment of cost between Federal and non-Federal

agencies for nonstructural alternatives is in general compliance with

Section 78 of the Water Resources Development Act of 1974. Subject

act provides that non-Federal participation in the cost of recommended

nonstructural measures shall be comparable to the value of lands, ease-

ments, and rights-of-way which would have been required of non-Federal

interests for structural local protection measures, but in no event

shall exceed 20% of the project costs. Because of the difficulty in

determining the appropriate structural alternative and the fact that

in some cases there may be no feasible structural alternative, it is

impractical to specify on a case-by-case basis what the "Comparable"

cost sharing would be for nonstructural measures. Accordingly, con-

sistent with average cost sharing on traditional local protection projects,

the non-Federal share of costs for recommended nonstructural measures has

been recommended in all cases to be 20 percent of the first cost of such

measures thereby assuring comparability to the average value of lands,

easements and rights-of-way required for Corps structural protection

projects.

25. Local sponsoring agencies must also agree to provide the following

items of local cooperation:

a. Provide without cost to the United States, all lands, easements,

and rights-of-way including disposal areas as determined necessary by the

Chief of Engineers, for constructior of structural channel modification

project;

b. Accomplish without cost to the United States, all alterations and

relocation of buildings, transportation facilities, storm drains, utilities,

and other structures made necessary by construction of structural channel

modification projects;

EIS-18

...............................................................



C. Provide a cash or in-kind contribution equal to 20 percent of

the project first cost assigned nonstructural flood control improvements,

including a 20 percent contribution toward cost incurred in the compliance

with provisions of P. L. 91-646 and amendments thereto;

d. Hold and save the United States free from damages due to con-

struction, operation and maintenance of the various projects; provided

damages are not due to the fault or negligence of the United States or its

contractor;

e. Maintain and operate the projects after completion in accordance

with regulations provided by the Secretary of the Army;

f. Prescribe and enforce regulations to prevent destruction or

encroachment on channels or other flood control works which would reduce their

flood carrying capacity or hinder maintenance and operation;

g. Adopt and enforce regulatory measures to assure that project lands

will be used for project compatible purposes; such compatibility determination

shall lie with the Secretary of the Army acting through the Chief of

Engineers;

h. Publicize flood plain information in the areas concerned and pro-

vide this information to zoning and other regulatory agencies for their

guidance and leadership in preventing unwise future development in the flood

plain and in adopting such regulations as may be necessary to insure com-

patibility between future development and prescribed levels of protection

provided by various projects or other Federal legislation.

26. Comparative Impacts of Alternatives. The impacts of the detailed

plans on the environment, economic costs and benefits, and on social condi-

tions are displayed in the System of Accounts in Table 6 of the main report.

Statements in the System of Accounts pertaining to impacts (beneficial and
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adverse) on aesthetics, man-made resources, natural resources, water

quality, aquatic habitat and recreation are only valid if the features of

the plans dealing with landscaping, conservation and park use are actually

carried out. The feasibility report established the requirements of local

sponsorship necessary to assure that these features will be carried through

the construction and maintenance phases on lands designated for recreation

and conservation. Before this can be realized, recreation and conservation

lands must be clearly delineated and a clear and positive commitment

received from the local sponsor.

Affected Environment

27. Environmental Conditions. The Charlotte-Mecklenburg area, where

the plans are proposed, is a metropolitan area with a 1980 population of

approximately 404,000. In the nineteen-seventies, the City of Charlotte

alone grew from 241,000 to 314,500, and Mecklenburg County grew from

354,700 to 404,300. Income, employment and construction are projected to

continue rising at a fast rate for the next twenty years, as Charlotte

expands its role as the economic center for a much larger region. As

expected in a rapidly growing area, the demand for housing has, at least

temporarily, exceeded the amount available, and the new apartments, suburbs,

roads and urban revitalization are rapidly changing the distribution of

persons and the appearance of the Charlotte-Mecklenburg area.

* * 28. Most of the streams in the city have been severely altered from

natural conditions by past actions, including channel straightening, back-

filling, paved bottoms and sides. The typically urban uses of lands

adjacent to the streams have resulted in the removal of vegetation, rapid

water runoff, erosion, and the discharge of wastes into most of the streams.

The general absence of shade, the poor water quality, and the shifting

sand and silt bottoms sharply limit the aquatic habitat. High densities

of structures, persons, and domestic animals reduce the value of the

city's flood plains for wildlife, even in the few reaches where some

vegetation remains.

EIS-20

- *-°L. - . . . .



29. Significant Resources. Archeological and historic resources are

present in the general project area, but a reconnaissance failed to locate

any sites immediately adjacent to the streams for which structural or

demolition measures are recommended. The severely altered condition of

the reduced project area limits wildlife to songbirds, squirrels, rabbits,

oppossums, mice, rats and other small animals that can exist in heavily

populated areas. There is no hunting in the areas for which plans have

been proposed. Fisheries resources are very limited in the Charlotte area,

even for the more tolerant fish such as bluegill, redbreast and catfish

(see Appendix 5). Federal, state and local (UNCC) biologists were con-

sulted, and none knew of any species in the basin listed as threatened

or endangered by the U. S. Department of the Interior. The Natural Heri-

tage Section of the Division of State Parks knew of no ecologically

fragile areas.

30. The only resources of concern are those which deserve attention

because of their scarcity in the local environment. Existing parks and

other open areas suitable for passive outdoor enjoyment are important,

then, not only for their active recreational opportunities, but also

because they offer some potential for conservation of the few remaining

natural resources that are otherwise not readily available to many

Charlotte residents. The City of Charlotte, Mecklenburg County, and the

Charlotte-Mecklenburg Planning Commission cooperate in a very active parks

and recreation program. The existing parks and the need for more un-

developed public areas are summarized in Appendix 5.

Environmental Effects

31. Environmental effects are summarized for each plan in the Systems of

Accounts (Tables 6 of the Main Report). Because of the number of streams

and the difference in reaches on each stream, a detailed description of

all the effects is not possible in this section. A brief summary of

impacts follows.
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32. Nonstructural Alternatives. The main effect of the nonstructural

plans is the removal of persons and structures from the flood plain.

As shown in the Systems of Accounts, this action results in both economic

and environmental benefits. Evacuation removes sources of pollution from

the flood plain and reduces many of the activities that result in erosion,

heavy sediment loads in streams, loss of vegetation, and poor aquatic
and terrestrial habitat. Removal of structures from the flood plain and

regulation of flood plain uses is most effective in providing the above

environmental benefits when large continuous reaches of streams are

evacuated. Where the lands acquired as part of the demolition or reloca-

tion plans are suitably located, they will be landscaped and made into

neighborhood parks or incorporated into larger existing parks (see the

recommendations for individual areas in Appendix 5).

33. The major adverse environmental effects of relocation or demolition

plans are the hardships created for the property owners. An individual

homeowner who may have lived in one place for many years would be required

to move, even if he preferred to stay and suffer the flood damages. Par-

ticularly for persons who have strong ties to a house, piece of property

or neighborhood, the economic reimbursement for property and moving

expenses would not completely compensate for the inconvenience and, in

some cases, the trauma of moving to a new location. The removal of a

* large number of structures could have a disruptive effect on the neigh-

borhood as well as the individual. Short-term problems are the noise,

erosion and unattractive appearance of properties during demolition or

relocation of structures.

34. Structural Alternatives. The major benefit due to structural meas-

ures is the reduction of flooding, economic damages, inconvenience and

safety problems. In several instances, the improved channel side slopes,

grassing of project lands and planting of shrubs and trees would greatly

improve the appearance and would enhance the recreation potential or urban
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* areas that are now unattractive and of little environmental importance.j
The environmental impacts of structural plans in the individual reaches of

streams are discussed under the headings "Impact Assessment" in the

detailed description of each plan in the main report.

35. Major adverse impacts associated with the channel widening alterna-

tives are the removal of the remaining shade trees and the spreading of the

small streams over a wider, straighter channel, further reducing its value

for fish and other aquatic life. Disturbed areas would be grassed and land-

scaped to lessen erosion, improve appearance and to provide food for the

limited wildlife present. It would be 20-30 years, however, before the

hardwood trees reached maturity. Erosion and stream sediment loads would I
be increased, at least during construction and before vegetation is estab-

L lished. This could increase the sedimentation downstream. There could be

some hardships experienced by property owners whose land is needed for

project rights-of-way. Because structural measures attempt to protect

structures, reduce flooding and maintain the existing uses, there would not2
be nearly the inconvenience or hardship experienced with the demolition or

* removal alternatives. No historic or archeological resources were located

by the reconnaissance in the narrow strips adjacent to project areas. The

already severely altered channels and banks make further disturbance of

valuable, unknown archeological resources unlikely.

36. The major beneficial effects would be the landscaping or urban lands

and their conservation for recreation and passive enjoyment. Long strips

of channel modification rights-of-way along Briar and Little Sugar Creeks

would not only protect these lands from industrial commnercial and resi-

dential development, but would also connect several of the existing parks.

PUBLIC INVOLVEMENT

37. An initial televised public meeting was held on 13 April 1972 with

an estimated attendance of 90 persons. The purpose of that meeting was
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to inform all concerned of the initiation of the study and allow them an

opportunity to express their views. Individuals offered comments and

statements calling attention to the flooding and drainage problems in the

basin and offered statements in support of the study effort.

38. During the stages of the study when problems and needs were being

assessed and plans were being drawn up, numerous contacts were made

with local officials, state and Federal agencies and the public through

meetings, correspondence and telephone calls. Two series of letters,

one in 1977 and another in 1978 went out from the Charleston District

requesting information and input into the formulation of plans. On

26 and 27 April 1978 a two-day meeting was held in Charlotte, with

representatives from EPA, the U. S. Fish and Wildlife Service, the

Sierra Club, the N. C. Wildlife Commission, The Environmental Health

Department of the N. C. Department of Natural Resources and Community

Development and the Charlotte-Mecklenburg planning Council present.

The group was taken by van to the potential project locations, briefed

on the latest developments and asked for suggestions, in accordance

with draft regulations on the "scoping process".

39. On 18 and 19 April 1979, Plan Formulation Public Conferences were

held to allow all concerned to express their views regarding the alter-

natives and plan components under consideration. Approximately 50

individuals attended the conferences which consisted of a formal presen-

tation followed by workshop sessions designed to establish two-way

communication with the interested public.

40. After the Plan Formulation Public Conferences, project team members

met to analyze and select various plans of improvement to recommend to

local government (local sponsor) representatives. Charleston District

study personnel then met with representatives of the city, county, and

state governments to make final selection of recommended plans and to

establish a priority for implementing these plans.
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41. A late stage public meeting was held in Charlotte on 24 November 1981

at which time proposed recommendations were displayed for public review.

Public notices were mailed to all addresses directly affected by nonstruc-

tural proposals and to all parties, public and private, which had indicated

an interest in the study. This meeting was attended by approximately 200

persons who were afforded an opportunity to express their thoughts con-

cerning study proposals.

42. In addition to the formal coordination discussed above, numerous

informal contacts were made with persons and agencies through meetings,

correspondence and telephone calls. Two briefings with the Charlotte

City Council were held to update local officials.

43. Direct public input was also obtained through the use of questionnaires

distributed to the general public. This procedure was used on two occasions.

The first questionnaire was left with individual property owners to obtain

information concerning the magnitude and type of flood damages experienced.

A second questionnaire was distributed during the public workshop sessions

previously discussed. This questionnaire was designed to obtain public

input concerning the willingness of local residents to obligate local

tax revenues for water resource improvements.

43. Public notices concerning the proposed improvements were mailed in

September 1981 in compliance with Executive Order 11988 and Section 404(b)(1)

of Public Law 92-500. Notice of availability of the Environmental Impact

Statement (EIS) was published in the Federal Register dated October 9, 1981.

In addition, draft copies of the feasibility report and EIS were mailed

on 18 September 1981 for a designated review period to pertinent agencies

and individuals. Comments received have been summarized in the main body

of the feasibility report and pertinent correspondence has been included

in Appendix 7 of the final version of this report.
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RECOMMENDATIONS

It is recommended that the water resources plans listed in Table 9 and

discussed in detail in this report and supporting appendices be authorized

for construction (See Plate 1 for project locations). These plans would

alleviate flood problems and enhance recreation and conservation opportuni-

ties in the Sugar Creek Basin. Estimated first cost for construction of

these alternatives is $25,958,200. An additional $995,000 would also be

required for compliance with personal relocation benefits allowable under

provisions of P. L. 91-646.

Construction of the recommended water resource project would be contingent

upon the willingness of local interest to provide the following designated

items of local cooperation. Cost apportionment procedures listed in the

following local cooperation requirements are based on traditional policies.

The current administration, however, is reviewing cost sharing and financing

across the entire spectrum of water resource development functions. The

basic principle governing the development of specific cost sharing policies

is that whenever possible the cost of services produced by a water resource

project should be paid for by direct beneficiaries. It is also recognized

that the Federal government can no longer bear the major portion of financing

water resource projects. New sources of project financing, both public and

private, will have to be found.

While specific policies applicable to flood control projects have not yet

been established, non-Federal interests can expect that the level of financial

participation could be significantly greater than in the past. Accordingly,

actual apportionment of project cost will be subject to modified cost-

sharing and financial arrangements which are satisfactory to the President

and to Congress, and thus, may vary from the apportionment procedures listed

in the following local cooperation requirements:

a. Provide without cost to the United States, all lands, easements,

and rights-of-way including disposal areas as determined necessary by the
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Chief of Engineers, for construction of structural channel modification

project;

b. Accomplish without cost to the United States, all alterations and

relocation of buildings, transportation facilities, storm drains, utilities,

and other structures made necessary by construction of structural channel

modification projects;

c. Provide a cash or in-kind contribution equal to 20 percent of

the project first cost assigned nonstructural flood control improvements,

including a 20 percent contribution toward cost incurred in the compliance

with provisions of P. L. 91-646 and amendments thereto;

d. Hold and save the United States free from damages due to con-

strL.-tion, operation and maintenance of the various projects; provided

damages are not due to the fault or negligence of the United States or its
contractor;

e. Maintain and operate the projects after completion in accordance

with regulations provided by the Secretary of the Army;

f. Prescribe and enforce regulations to prevent destruction or

encroachment on channels or other flood control works which would reduce their

flood carrying capacity or hinder maintenance and operation;

g. Adopt and enforce regulatory measures to assure that project lands

will be used for project compatible purposes; such compatibility determination

shall lie with the Secretary of the Army acting through the Chief of

Engineers;

h. Publicize flood plain information in the areas concerned and pro-

vide this information to zoning and other regulatory agencies for their

guidance and leadership in preventing unwise future development in the flood
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plain and in adopting such regulations as may be necessary to insure corn-
patibility between future development and prescribed levels of protection
provided by various projects or other Federal legislation.

BERNARD E. STALMANN
LTC, Corps of Engineers

Commanding
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